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Typical pages. Over 400 locations are covered. 49 major industrial areas are presented graphically. 

This is the most comprehensive and useful compilation of weather 
data ever published for the user of evaporative heat exchange 
equipment. It enables engineers in every part of the country to 
calculate cooling tower requirements correctly. It ends specula- 
tion in the sizing of equipment. 


From years of cooling tower experience, the Fluor Products 
Company has realized that compiled weather data —7f truly 
adequate —would solve a major problem shared by manufacturer, 
design engineer and user alike. To achieve this needed scope, 
Fluor utilized modern electronic data processing techniques to 
digest and tabulate five to fifteen years of hour-by-hour summer- 
season observations from over 400 weather stations—a total of 
10,000,000 evaluated statistics. 


FLUOR PRODUCTS COMPANY 


BOX 1267A ¢ SANTA ROSA, CALIFORNIA 
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PRODUCTS 


EXAMINE THESE 

EXAMPLES OF THE BOOK’S VALUE 
WET BULB TEMPERATURES 

Hourly observations are tabulated for June, 
July, August and September, a total of 2,928 
hours per year per location. Number of hours 
are tabulated during which wet.bulb tempera- 
tures equal or exceed any particular value. 
Also shown are wet bulb temperatures equaled 
or exceeded by 1%, 5%, 15% and 50% of 
the total hours of the summer months. The 
first three frequency levels are also presented 
in iso-line map form. 

COINCIDENT DRY AND WET BULB 
TEMPERATURES 

Coincident presentation is given because the 
maximums in wet-bulb and dry-bulb tempera- 
tures do not occur concurrently in most loca- 
tions. On psychrometric charts three lines are 
shown: an “H” line enciosing 99% of total 
summer hours, an “M” line enclosing 95%, 
and an “L” line enclosing 85%. The 5-degree 
dry-bulb range is denoted during- which wet 
bulb extremes are most likely. 

WIND DIRECTION AND VELOCITY 

Wind coincident with high wet bulb tempera- 
ture is shown in tabulated and graphic form 
It is obvious that wind vitally affects the loca- 
tion and orientation of natural draft cooling 
towers —but it also affects mechanical draft 
towers since part of the moist, warm exhaust 
air may be caused to reenter the tower. Also, 
three frequencies of both wind direction and 
velocity are presented. 


Other information presented includes influence 
of adjacent operations, terrain, vegetation, 
etc., and methods of interpolation between 
geographical locations and elevations. 


A limited number of copies are avail- 
able for qualified consultants, design 
engineers, and cooling-tower users. 
Please make requests on company 
letterhead and indicate title or position. 


A DIVISION 
OF THE FLUOR 


CORPORATION, LTO 
COMPANY 
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SPECIAL COST REPORT 


C1 How to Distribute Auxiliary Costs . . . presents 
a real problem in evaluating capital projects. Return 
on investment is greatly affected by the method used for 
charging utility costs. For a method for allocating these 
charges, turn to Page 110. 


YR A ge reyes thgre ng mage 
hidden expense for inflation has been underesti- 
mated in the past. The allowance for inflation as 
presented here is an analysis based on the dollar as a 
variable. For a system which embraces the entire inflation 
problem, turn to Page 113. 


These Factors Affect Rate of Return .. . Just 

how good is interest rate of return for evaluating 
investment projects? For a guide to its use as well as tips 
on its shortcomings, turn to Page 117. 


Cc How Du Pont Saves Money With Models. . . 
The proper use of models gives a better arranged 
and more economical plant design in less time with lower 
engineering costs. For a run down on how these econo- 
mies have been accomplished, turn to Page 121. 


Find Air Conditioning Costs Quickly . . . presents 

charts and design data for rapidly estimating the 
costs for industrial air conditioning systems. Save your- 
self lots of time, turn to Page 123. 


Optimum AP Cuts Exchanger Cost . . . Optimiz- 

ing pressure drop gives smaller, better operating and 
cheaper exchangers. For data and examples to help in 
this economic evaluation, turn to Page 129. 


E) The Metallurgy of Stainless Stee! . . . An up-to- 
date review of what happens inside stainless and the 
effects on its properties brought about by adding various 
alloying elements. For instance, just what is sigma phase 
and how does it effect stainless? For a comprehensive 
but simple explanation, turn to Page 131. 


Please Turn Page => 





Pacific Process Pump EXTRAS 


bring EXTRA PROFITS to you! 





EXTRA CORROSION ALLOWANCE—AIl Pacific Process this 











pumps are custom-built with case casting thick- : 
ness in excess of actual pressure-temperature TYPE sc satis 
requirements. This provides a liberal allowance To 600 PSIG—To 660 DIFF. HD. FT. plar 
for corrosion-erosion and a high safety factor. Pag 
EXTRA HEAVY CONSTRUCTION— Pacific process pumps | gs 
are engineered to combine the strength necessary non 
for continuous heavy duty service with design inve 
simplicity and accessibility for low maintenance ve 80°F. "600 to 4500 ee oe or yest 
cost. All parts in contact with pumped liquid may 

be fabricated from any commercially available # 
ferrous or non-ferrous metal. nan 
EXTRA LONG LIFE— Guided inlet flow reduces fric- a 
tion losses—insures minimum required NPSH. for 
Dynamically, radially, and axially balanced mov- ro 500°F re RNS = 
ing parts eliminate vibration that would cause To 700 PSIG=To 1300 DIFF. HD. FT. e 
damage to rings, bushings, bearings, packing or a a8. 
mechanical shaft seals and excessive radial and 7. tior 
thrust loads on bearings. Result—greatly in- lea 
creased availability for profitable operation. Lol a. Pa 
Write for bulletins—please specify pump type. 











TYPE AC 











To 850°F.— 100 to 2500 GPM Vv 

To 1000 PSIG —To 2600 DIFF. HD. FT. 
pr 
all 
PACIFIC PUMPS INC HARES: L 
A Division of Dresser Industries, Inc. ba 
HUNTINGTON PARK, CALIFORNIA Offices in All Principal Cities he 
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A Quick Look at This Issue .. . 





K’s for Aromatics . . . If you need equilibrium 

vaporizations for toluene, ethylbenzene or cumene, 
you will find them here over a wide temperature range of 
60° to 460° F and pressures up to 350 psia. You’ve been 
looking for these to complete your K notebook. See 
Page 137. 


Cc] How Statistics Improve Lab Efficiency . . . Using 
statistical methods need not involve long detailed 
mathematical computations. For simplified methods which 
can quickly determine quality of tests, plus samples and 
tester competance turn to Page 139. 


New Way to Continuous H.S Analyses . . . If 

you need a continuous record of the hydrogen sulfide 
concentration in one of your process streams, look into 
this radiation technique. The simple, convenient source 
of radiation is Iron-55 and a Geiger-Mueller tube is used 
to measure energy of radiation. Now you can obtain 
satisfactory information for billing purposes or to check 
plant operation, by reading this article which starts on 
Page 143. 


Heat Transfer Nomographs (Part 1(}) . . . Vapor 
Condensation for Saturated Gases . . . Here are two 
nomographs for the solution of heat transfer problems 
involving condensation of saturated vapors. These short- 
cut nomographs are real time-savers. This will complete 
your heat transfer design notebook, so turn to Page 145. 


Atlantic Cuts Maintenance Costs . . . To reduce 

maintenance costs, Atlantic’s Philadelphia refinery 
consolidated and reduced its maintenance force to a 
minimum. This required two important steps: a good 
preventive maintenance program and technical assistance 
for the maintenance department. For complete details, 
turn to Page 147. 


Figure Distillation This New Way (Part 2)... 
In the first part, you read about a new convergence 
method for making multicomponent distillation caicula- 
tions on a digital computer. In this second part you’ll 
learn how to extend the method to include product pu- 
rity as one of the specified conditions. Turn now to 


Page 151. 


CT New Unit Gives 110 F-1 O.N. Alkylete .. . 
Leonard Refineries incorporated the latest design 
factors in its HF alkylation unit. In this article you'll get 
a complete description of the unit and its high octane 
product, plus blending data to show the value of the 
alkylate as a motor fuel stock. Turn now to Page 157. 


Additive Gives Octanes At Low Cost... Ter- 

tiary butyl acetate can be used as an antiknock addi- 
tive having greater effectiveness as octane levels increase. 
Tentative economics show how you can use the new 
additive to supplement expensive processing. See how the 
additive increases both laboratory and road octane rat- 
ings. Turn to Page 159. 
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Applied Hydrocarbon Thermodynamics (Part 

11) . . . Flow Calculations for Gases and Gas- 
Liquid Mixtures . . . Wayne Edmister applies thermody- 
namic relations and the exponents previously developed 
to the problems of compressible flow. Here he covers 
nozzle flow, pipe flow and diffuser flow. You'll find 
graphical and analytical solutions, plus methods and 
equations for most of your special cases. He gives illus- 
trated problems and solutions too, so be sure to see 
Page 161. 


Adsorption Units——What's the Payout? . . . 

Here’s a good place to start your economic evalua- 
tion of that lean gas field. You'll get a full run down on 
the effect of gas charge and liquid recovery on invest- 
ment and payout. Turn now to Page 169. 


Shortcuts To Insulation Selection . . . Since no 

universal perfect insulant exists, you must consider 
several factors when selecting insulating material. The 
first step is to consider service temperature carefully and 
not rely too heavily on the time honored K factors. To 
see how you can take this and the other steps easily, turn 
to Page 173. 


Should You Accept that New Job? .. . There 

is no doubt that one of the most important problems 
you and your family will ever have to face is that of 
changing jobs or choosing between several job offers. 
Here, however, is a good logical approach which will 
certainly go a long way in helping you make your deci- 
sion. You’re going to want to clip this article and keep 
it handy, so turn to Page 241. 


The ABCs of Salary Administration . . . A good 

program of salary and benefit compensation will 
result in increased employe morale and added manage- 
ment incentive. However, this program must be admin- 
istered with minimum control and in such a way that it 
grants special recognition for individual performance. 
Here’s an article you’re going to remember for a long 
time so be sure to turn to Page 245. 


Put Safety On A Personal Basis . . . Accidents 

were increasing at Amoco’s El Dorado refinery until 
management discovered that only 4.3 percent of the in- 
juries was due to some failure of equipment. This was 
the beginning of a “personalized” safety program which 
has resulted in the fact that today, employes at that plant 
are five times safer at work than they are off the job. 
You'll read all about it starting on Page 254. 


Nomograph Award for PR Authors . . . Once 

again the ability of Reriner authors is acknowl- 
edge by an industry award. This time they are engineers 
Schweppe, Ritter and Lenoir, who authored the best 
nomograph published in 1958. For all the details, turn to 
Page 277. 
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You have our pledge...there is 
no compromise with quality when you order 
Refinery Supplies from “Oilwell”! 


The service you get from the products you buy through 
“Oilwell” is just as important to us as it is to you. We 
know that you expect quality . . . and we assure you 
we deliver exactly that. 

Oil Well Supply has been meeting the needs of the 
petroleum industry for 97 years. We feel we have 
learned, in that time, the difference between the product 
that will merely do a “‘passable’”’ job and the product 
that will do the best job. We are convinced that opera- 
tors want the best . . . so that is what we give them. 

For pumps, valves, flanges, fittings, and for the many 
replacement items required to keep equipment operat- 
ing at peak efficiency, contact your “Oilwell” repre- 
sentative. USS and “Oilwell” are registered trademarks 


Oil Well Supply 
Division of 
United States Steel 


Executive Offices — Dallas, Texas 
Export Office — 30 Rockefeller Plaza, New York 20, N. Y. 








Quality Products of these and other 
manufacturers are sold by “Oilwell” 


Catawissa Valve and Fittings Co. 
Lunkenheimer Company 
Manning, Maxwell & Moore, Inc. 
Taylor Forge & Pipe Works 


Thermoid Division 
H. K. Porter Company 


Henry Vogt Machine Company 
Walworth Company 


Watson-Stillman Division 
H. K. Porter Company 


Wilson-Snyder Works 
Oii Well Supply Div., U.S.S. 


Worcester Valve Co., Inc. 
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Specialized Oil Publications of 
GULF PUBLISHING COMPANY 
Box 2608, Houston (1), Texas 


PETROLEUM REFINER and The REFINERY CATALOG for the oil, gas and 
petrochemical processing industry. 


WORLD OIL (formerly The Oil Weekly) and The COMPOSITE CATALOG 
for the drilling-producing industry. 


PIPE LINE INDUSTRY and The PIPE LINE CATALOG for the oil and gas 
pipe line industry. 


Petroleum Refiner is Indexed by Industrial Arts Index, Chemi- 
cal Abstracts and by Engineering Index, inc. ‘Microfilm copies 
available through University Microfilms, Ann Arbor, Michigan. 
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Real Togetherness 


FOUR HUNDRED TWENTY consecutive issues 
containing one or more of their advertisements is the 
record which Elliott Company has established with 
PeTROLEUM Reriner. The first issue containing an 
Elliott advertisement was 35 years ago, when world 
crude run to stills was 1 million barrels daily (it’s 19 
million now), and crude reserves were estimated at 
15 billion barrels (with warnings on every hand that 
a shortage of petroleum was just around the corner). 
Now reserves are set at 232 billion barrels, which 
affords an index of the advances made by the petro- 
leum industry in the face of the world’s gain in motor 
vehicles (108 million now vs. 15 million in ’24) and 
other factors which have upped fantastically the de- 
mand for petroleum. These include the thousands of 
products from petroleum, which weren’t even 
dreamed of in the early twenties. “Thirty-five years 
ago few persons could visualize the magnitude, world- 
wide scope and remarkable technical developments of 
the oil, gas and petrochemical industry as we know 
it today,” PR says on Page 282 in a salute to this 
longtime every-issue advertiser. And researchers indi- 
cate that actually we’re just getting “good started.” 
So try to imagine, if you will, the advances that PR 
will record in its next 420 issues! 


Authoritative 


WHEN THE New York Times, for its “Century 
of Oil” special section, was seeking an authority on 
petrochemicals in the United States, it beckoned to 
Tom Ponder, PR’s very able Petrochemicals Editor. 
And Tom did a mighty nice job. 

Then the same rather well known publication com- 
mandeered the services of Dr. John McKetta, chair- 
man of our editorial committee, plus Management 
Editor Clayton Umbach for an article on the future 
of energy. Result, another bit of sound, interpretative 
writing. 

Exhibit 3 for today is the lead position given PR’s 
recent market report by Armco Steel’s magazine 
“Progress” in its feature article dealing with “Petro- 
chemical Expansion.” Capital expenditures as esti- 
mated by our editors looked mighty imposing. 

All of which reinforces our claim that PR and its 
editors are the leading authorities in their fields. And 
are we proud of such recognition! 


Top Award for Nomo 


SOME READERS LIKE nomographs; some don’t 
find them so convenient. But industry experts have 
advised us that if you publish a nomograph be sure 
it’s top notch. 

We try to follow this, and some mighty reputable 
judges say we did the best in 1958. PR authors 
Ritter and Lenoir of C F Braun & Co., and 
Schweppe of the University of Houston faculty, have 
been awarded the ASEE Division of Graphics award 
for the best nomograph published in 1958. (‘Find 
Specific Gravities by Nomograph,” November, 1958, 
issue.) Meet the authors again in “Men in Industry,” 


Page 277. 





























The most efficient operating 


cyclone collectors made 


Design makes the difference: in over a thousand plants 
across the continent, Buell Cyclones have proved themselves 
more efficient than any other cyclones made. Buell’s exclusive 
Shave-off port (A), traps the extra percentage of dust that ordi- 
nary cyclones lose. And large-diameter, (B), custom-engineered 
noe’ ‘niwebid design eliminates bridging, clogging, or plugging during opera- 
eee ae tion, keeps efficiency high without interruption. Regardless of 
your present or planned plant layout, Buell equipment can be 
designed to solve your dust collection problems efficiently and 

PRECIPITATOR-CYCLONE . : 

COMBINATIONS economically. There’s valuable information in a concise book- 
let, “The Exclusive Buell Cyclone”. Write Dept. 
21-G, Buell Engineering Company, Inc., 123 
William Street, New York 38, N. Y. 





BUELL 
CYCLONES 








Buell Cyclones before installation at a major plant. 





Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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Quick Look at Industry... 


Long Range Octane Picture... 


Discount talk that octanes have reached a peak in motor fuels. Cars in 
next five years expected to demand still higher octanes—both in Europe 
and in U.S. Also, look for Motor method of octane determination to get 
more important. Reason: growing number of cars part-throttle limited 
with respect to knock. 


Part-throttle knock almost unknown till ‘58, but now affects one in 
every 20 late model cars says Du Pont. Type of knock depends largely on 
amount of vacuum spark advance in engines. Both Research and Motor 
octane numbers affect road octanes at full-throttle, but tests indicate 
Motor octane number is deciding factor in part-throttle knock. Thus, 
greater incentive for processes like alkylation. 


As result, look for alkylation units to get larger—2 to 3 times bigger 
than before. In turn, this will increase demand for feedstock. Shift 


will be to high propylene content charge. Then watch shift to more C, 
isomerization to balance increase in olefin feed to alkylation. 





















Next World Petroleum Congress ... 





World Petroleum Congress next slated for Federal Republic of Germany. 
No date or city chosen yet, but normal 4-cycle indicates year will be 
1963. 








U.S. Petrochemicals Eye Europe ... 
By 1960, look for Western Europe to be petrochemically self-sufficient. 
In '58, West Europe petrochemical production increased by 50%—to 
830,000 tons annually. By '60 expect production to hit almost 2 million 
toms yearly. Since this will shut off petrochemical imports into those 
countries, U.S. producers now edging in on market by building plants in 
Western Europe—many in joint ventures. Advantages: compete in common 
market; keep markets which would be lost through curtailed imports; 

return on capital investment without fighting currency problems. 














k- 







Jets Creating Fuel Problems ... 


Fuel-hungry jets creating new problems for designers of diesel engines 
according to one authority. In past, most diesel engines used light 


fuels which were plentiful and relatively cheap. But jets demands 
boosted prices to point where heavy residuals are attractive to 
operators of medium and large diesel engines. Now reworking old designs 
to permit use of heavy resids. 



















Results Slow but Sure... 


API study on hydrocarbon composition of single barrel of crude has 
lasted 33 years and cost more than $1 million. Results: identification 
of 169 hydrocarbons of the more than 1] million estimated to exist. 













Benzene Purchase Draws Senate Fire... 





Sen. Schoeppel (R-Kans.) publicly criticized on Senate Floor recent 
contract which saw Dow Chemical buy $13.5 million worth of Soviet- 
produced benzene. Said the Senator, "It is surprising to me and many 
others in the domestic industry that leading firms in American business 
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Quick Look at Industry (Continued) 


are purchasing Soviet-produced materials and products where there exists 
in this country, in some instances, an oversupply of the same product 
readily available for use." 


X-rays Trace Fire Source... 


X-ray diffraction techniques now being used in West Germany to trace 
sources of fire. Check of copper conductors reveals temperatures they 
experienced. Values then plotted in relation to building layout provide 
clues to where trouble began. 











Petrochemicals Top Trend... 


Survey of World Petroleum Congress delegates reveals increased emphasis 
on petrochemicals as most significant trend in world petroleum industry. 


Other trends: 


1. Majority of delegates—more than 75%—look to U.S. for leadership 
in petroleum field. 


2. By 1975 world's petroleum countries planning to increase petroleum 
production anywhere from 10 to 500%. 


3. More than 75% of countries represented planning extensive capital 
expansion next year in petrochemicals, exploration, refining 
facilities, and storage terminals. 

















More Mergers on the Oil Scene... 


Pauley Petroleum acquires Newhall Refining, Newhall, Calif.,—Newhall 
has 2,400-bpd refinery to be expanded by 50% . . . Signal Oil & Gas 
acquiring Eastern States 0il & Chemical—Signal gets modern 60,000-bpd 
refinery in Houston, plus petrochemical plant, research center, deep 
water marine terminals and interest in a pipe line. Earlier this year, 
Signal acquired recently burned refinery of Hancock Oil .. . Texaco and 
Superior Oil about to join in what looks like one of the biggest 
mergers to hit oil scene in long time . . . Western Natural Gas buys 
Premier Oil & Refining—Premier has 8,000-bpd plant in Ft. Worth, 
5,000-bpd at Longview, and 1,200-bpd at Baird, Texas. Western Natural 
also recently got McBride's refinery at Brownsville. 























Harder than Steel .. . Lighter than Aluminum... 


Soviets claim new glass, Sital, harder than steel and lighter than 
aluminum. Say material has electrical characteristics better than 
ceramics, heat resistance superior to the best glasses and "does not 
soften even at 1,400°." Described as a microcrystalline glass containing 
particles of one micron size, Sital is produced by heat-treating glass 
with a "special composition" which renders its structure monocrystal- 
line. 














Quick Look Around the World... 


Dow Chemical and Pacific Chemical and Fertilizer form new company, 
Hawaiian Extruders, Inc., to manufacture polyethylene film in Hawaii... 
Derby Refining becomes Division of Colorado Oil & Gas .. . Armour 
Chemical buys Mississippi River Chemical's 240-ton-a-day anhydrous 
ammonia plant near Festus, Mo. . . BuMines to reopen Navaho helium plant 
at Shiprock, N. M. .. . Foster Wheeler's plans for acquiring North 
American Aviation discontinued. 

















L. A. Limits Olefin Content... 


Los Angeles County puts limit of 18% olefins on gasoline sold in county 
after June 30, 1960. By Jan. 1, 1962, content must be reduced to 12.5%. 











Panning the Octane Postings... 


Ethyl survey of major U.S. cities shows premium octane averaged 99.1 
F-1 for Jume—unchanged from May. Regular inched up 0.1 octane to give a 
June average of 91.9 F-l. 
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Blaw-Knox uses a Royal Electronic Computer to speed material balance and energy 
calculations and to aid in equipment design. The Royal LGP-30 computes optimum design condi- 
tions for projects handled by the engineering, chemical process, and equipment design departments. 


Blaw-Knox adds electronics to experience 
to solve your design-engineering problems 


With electronic computation Blaw-Knox has again 
broadened the scope of its services . . . to explore 
and solve your process and engineering problems 
with new speed, new precision, and new economy. 

With this time-saving tool, Blaw-Knox engi- 
neers can accurately examine and solve complex 
problems heretofore considered impractical to an- 
swer with precision. Your project’s needs and their 
solution get new scrutiny. Optimum conditions are 
attained to give you a plant that’s more economical 
to build, more profitable to run. 
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When you plan your next advanced process de- 
sign, plant construction, expansion, or moderniza- 
tion, contact Blaw-Knox Company, Chemical Plants 
Division with headquarters in Pittsburgh. Branch 
offices in New York, Chicago, Haddon Heights, New 
Jersey, Birmingham, Washington, D.C., and San 
Francisco. 


plant builders for industry. . 
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Kellogg Turn-Key Piant for El Palito Assures Optimum 
Investment Return for Mobil Oil Company of Venezuela 


Many engineers are familiar with the 
phrase, ‘‘a turn-key plant’, used when 
complete responsibility for a new refin- 
ery is given to a single engineering and 
construction firm. In such cases, the one 
firm handles all aspects of engineering, 
scheduling, purchase and transportation 
of materials, and erection. 

In effect, the contractor hands over 
the key to the refiner, delivering a com- 
pleted and fully operable plant. 

The many advantages of a turn-key 
plant were apparent to Mobil Oil Com- 
pany of Venezuela when planning its new 


50,000 BPD refinery at El Palito. Com- 
plete responsibility for the project was 
awarded to Kellogg. The products of the 
refinery, which is designed to operate on 
Barinas crude, will include Mobilgas, 
Mobilgas Special, kerosine, jet fuel, mid- 
dle distillate, and heavy fuels. 

If you are planning to expand refining 
facilities in any part of the world, the 
Kellogg organization welcomes the op- 
portunity to prove the economies of 
working with its engineers on the most 
suitable process units or combination 
of units. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17 


A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Co., Lid., Toronto « Keliogg International Corp., London e Kellogg Pan American Corp., Buenos Altres 
Soctete Kellogg, Parts « Companhta Kellogg Brastletra, Rto de Janetro « Companta Kellogg de Venezuela, Caracas 


Economic'Way to Build a Refiner 





One of the many techniques being employed 
by Kellogg to achiere the optimum plant for 
Mobil is its system of designing directly on 
models. Above: designers are shown work- 
ing simultaneously on sections of the El 
Palito refinery. Models such as these reduce 
engineering time, improve designs, minimize 
drawings, facilitate approvals, and contrib- 
ute to an earlier on-stream date. Below: 
Kellogg’s model of the crude oil furnace in 
close-up, showing the fine detail of technique. 
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Featherbedding a Common Enemy 


Daniel P. Loomis, President, Association of American Railroads, Washington, D. C. 
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THE NATION’S RAILROADS are plagued with 
a labor relations problem that the petroleum indus- 
try could well take time out to examine. Ironically, 
the problem results in part from the railroads’ tech- 
nological advances—the laudable attempt to do a 
better job for the public at less cost—an unfolding 
drama which has substantially paralleled the many 
technological advances in petroleum. 

The problem is featherbedding—pay for work not 
done or not needed. “Make work” and “payroll pad- 
ding” cost the railroads more than $500 million a 
year and hit the whole nation as those who ship or 
travel pay the bill in freight rates or passenger fares. 
Not only that, but featherbedding generates inflation- 
ary pressures in just this measure—and at @ time 
when we need inflation like we need a hole in the 
head! 

A prime example of featherbedding is found in the 
fireman position on the diesel locomotive. Unlike the 
bygone steamers, diesels have no fires to stoke and no 
boilers to tend. But the featherbedding rules ignore 
such practical changes and force the lines to keep 
this unneeded employe in the diesel cab—even on 
freight trains where an engineer and head-end brake- 
man are already on hand. 


Outmoded Controls. Featherbedding has its roots 
in work rules written into labor contracts 40 or more 
years ago. Yet they have remained largely unchanged 
despite all the modernization and change the railroads 
have undergone in those years! For example, the puff- 
ing steam locomotive has almost passed into history, 
train speeds have nearly doubled, and train operating 
methods have undergone a complete overhaul with 
the extensive installation of electronic traffic control 
systems and pushbutton yards. 

But the outmoded rules remain fixed and inflexible, 
siphoning off much of the benefits yielded by mod- 
ernization. The net effect is that today’s iron horse 
remains tied to a 1919 hitching post. 

Here are some other classic examples of the effects 
of the archaic make-work rules: 

1. A veritable Chinese Wall is erected between 
road crews and yard crews, with each forbidden to 
work in the other’s domain except at great penalty to 
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the railroad. This can lead to the carriers paying two, 
three and even four times for single-time v’ork. In 
one referee’s precedent-setting interpretation which 
has bled the railroads, a yard worker was given an 
extra day’s pay for working a few minutes on a line 
outside the yard limits; at the same time a road em- 
ploye received a day’s pay for the work he did not do 
but claimed he should have done. There you have 
three days’ pay for one piece of work—two for the 
yardman, one for the roadman. 

2. Twenty-three states, by statute or regulation, 
require extra brakemen or other unnecessary train- 
men, generally on freight trains. This is on the spe- 
cious assumption that they are needed for safety, a 
relic of turn-of-the-century thinking when brakemen 
had to race back and forth and operate freight brakes 
by hand. Of course, automatic power air brakes now 
do the job, and far better! 

3. With the steady increase in train speeds, pas- 
senger engineers now draw a basic day’s pay for an 
average of only three hours work. Some get it for 
only two hours work. The average freight engineer 
gets a basic day’s pay for only four hours work. Yet 
the whole dual pay system was drawn up specifically 
on the basis that a fair day’s work equals a fair day’s 
pay. 

Can you think of a better way to go broke? 

How efficient would an oil refinery be if it had to 
operate by 1919 standards? Think how operating 
costs would rise if labor costs on refinery runs were 
figured on the same basis as railroad wage costs on 
train runs! 


Payroll Padding. For example, what would it do 
to oil company profits if you had to pay a full day’s 
basic wage to refinery men for 90 minutes work, as 
the railroad does in a streamliner speeding from Min- 
neapolis to Willmar, Minn.? 

Or 21% days’ pay for a four-hour trip, as the rail- 
road does between New York and Washington? 

Or nine days’ pay for a 16-hour run from New 
York to Chicago? 

Not only the public and the railroads suffer from 
featherbedding. By an ironic twist, railroad labor is 
perhaps the biggest loser of all. A half-million rail- 
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McKee construction force at 
Inland Steel Company sets a 


SAFETY RECORD OF 1,000,000 MAN-HOURS 


Working on the most hazardous types of heavy steel mill construction 
work, a McKee field force of more than a thousand men made this remarkable 
record at the Inland Steel Company’s plant at East Chicago, Illinois. It was 
accomplished on operations in which a high accident rate is normally expected 
—pile driving, hydraulic dredging, excavating, foundation construction, steel 
erection and machinery setting. 





The McKee field force made major repairs, replaced foundations, installed 
new equipment and constructed new facilities while the plant continued to 
operate. Even though much of this dangerous work was done on the night 
shift, not a single man-hour was lost as a result of a disabling accident, 
according to records kept by National Safety Council standards. 





This record would not have been possible without complete cooperation be- 
tween Inland officials, the AFL Craft Unions and McKee personnel. We are 
particularly proud of this performance because it demonstrates the care and 
efficiency in engineering and construction with which the McKee organiza- 
tion serves its customers. 


ARTHUR G. McKEE & COMPANY *® 2300 Chester Avenue * Cleveland 1, Ohio 


OFFICES IN: CLEVELAND 


iw MicKEE 
TORONTO: antuon G. McKER E NGINEE RING 


ENGLAND: Heap, warciTeow AND CONSTRUCTION SERVICES 
& CO., LTD. (BRITISH REPRE- I 
SENTATIVES OF METALS DIV.) 
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road jobs have disappeared since World War IT. And, 
I predict that unless the featherbedding problem 
can be solved, “more thousands of jobs will go down 
the drain.” 

Featherbeds are also a threat to national defense. 
Draining off more than $500 million a year in waste, 
they leave most carriers with not enough earnings to 
buy needed replacements of cars and other equipment 
or make other essential plant improvements. In World 
War II the railroads handled 90 percent of all do- 
mestic shipments of Army and Navy ammunition, 
equipment and supplies and 97 percent of all organ- 
ized troop movements in this country. 

The lines’ passenger-carrying fleet is now 40 percent 
smaller than the one that saw such Herculean service 
in World War II. The Pentagon is so concerned about 
this deteriorating situation that it is stockpiling cars 
on its own. 

The moral of all this for people outside the railroad 
field is that “it could happen here.” Among other 
industries that are plagued by featherbedding are en- 
tertainment and broadcasting, printing and publish- 
ing, and construction and home-building. If the rail- 
roads manage to wipe out this blight, it could point 
the way for effective action in industries similarly 
bedeviled. 


Latest Proposal. A railroad labor-management 
agreement of almost three years ago established a 
moratorium on work-rule changes until October 31, 
1959. Hoping to modernize the rules in a way equi- 
table to all, management in February made overtures 
to the five Brotherhoods concerned with train opera- 
tions where most featherbedding is concentrated. 
Management suggested that labor join in a request 
to President Eisenhower to establish a special com- 
mission of distinguished, impartial citizens to study the 
problem and recommend ways to solve it in the public 
interests. 

The unions’ reaction? Hysterical shrieks, name- 
calling and an insistence that featherbedding is no 
concern of “the politicians” or the public. The pro- 
posed joint appeal for public study, it would seem 
from their labored refusal, would be beneath the 
Brotherhood chieftans’ dignity. 

But back to the public interest. Here are some facts 
of life that all, including labor leaders, can see at a 
glance: 

1. Railroad revenues come from the public. 

2. The people, therefore, pay the bill for feather- 

bedding whether this comes in inflated prices, 
reduced employment or weakened public trans- 
portation services. 
If the Brotherhood chiefs’ dog-in-the-manger 
attitude brings on a strike, the public will pay 
again in widespread economic disruption and 
personal hardship. 

Railroads and railroad thinking must advance with 
the times. This is 1959. Yesterday is gone forever; 
1919 was four decades ago—the past should be 
buried! 
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THE POSTAL AUTHORI- 
TIES have released a picture of 
the special 4-cent stamp which 
has been designed to commemo- 
rate the Centennial of the petroleum industry. As 
you can see, the stamp portrays a derrick pumping 
oil into storage tanks and includes the words “Petro- 
leum Industry.” 

Regretfully, we cannot help but feel somewhat 
disappointed in the final design. The stamp is dull 


Centennial 
Stamp Ready 


and lifeless and it seems to us that the designer should 
have included a sketch of the Drake Well, a refinery 
process unit, or perhaps a car, ship or jet aircraft to 
illustrate some of the uses of petroleum. These items 
might have been woven into an attractive stamp which 
we believe would aptly illustrate the important role 
oil has played in the industry and economy of this 
country. 

Of course, hindsight is never less than 20-20 but 
we sincerely feel the designer could have taken a tip 
from the medallion on the January issue of PerroLEUM 
Reriner. Take a look and see if you don’t think it 
did a much finer job of telling, in a small area, the 
oil story. 

Be that as it may, however, 1959 is the Oil Cen- 
tennial year and this is the official stamp. If you, or 
any of your friends, are stamp collectors and wish to 
obtain a first-day cancellation, you may do so by 
sending 10¢ and a self-addressed stamped envelope 
to: First Day Covers Petroleum Industry Stamp, Post- 
master, Titusville, Pa. Be sure to place a close-fitting 
enclosure of postal card thickness in each envelope 
and either turn the flap down or seal it. Don’t delay 
though—release date is August 27. 


“I can’t refrain from pointing out that if it were 
not for this technical progress, our costs today would 
be far higher and our need for rate increases far 
greater . . . What inflation does is eat up the dollar 
savings that come from technical gains ... . If it 
were not for inflation, I’m sure in my own mind that 
this kind of progress would take us far along the road 
to lower prices, better earnings—in fact better every- 
thing for everyone. But inflation erases the economic 
gain and thereby puts a penalty on us all.” 

—Freperick R. Kappe t, President, 
American Telephone & Telegraph Co. 

















ETHYL ADDITIVE RESEARCH 
... he final answer is on the road 


In 1958, Ethyl’s test cars and cooperating car and truck fleets 
logged over eight million miles on the road in evaluating fuel 
and lubricant additives. 





Here Ethyl technicians control gasoline blending with laboratory accuracy, in quantities up to 10,000 gallons. 


Why Fleet Evaluation 
Prospective additives for fuels and lubri- 
cating oils require extensive testing and 
evaluation before being made available 
commercially. 

In addition to evaluating their effec- 
tiveness on their prescribed job, addi- 
tives are checked for possible detrimen- 
tal effects such as reduced valve and 
spark plug life, engine wear and in- 
creased combustion deposits. 

Initial screening is performed in the 
laboratory throughchemical andengine 
tests. But the final answer comes from 
broad-scale investigation under actual 
use conditions. 

The development ofa successful addi- 


tive requires careful study before it can 
be marketed with the assurance that 
overall behavior is beneficial. Durabil- 
ity aspects are perhaps most important 
since very small concentrations of cer- 
tain chemicals may either greatly im- 
prove or reduce engine life. 

As an example, the figure shows data 
from passenger car fleet work on seven 
different experimental fuel additives. In 
this study, exhaust valve life was eval- 
uated under heavy duty road operating 
conditions, 


Blending for Fleet Tests 
Fleet work requires large quantities of 
test fuel that must be blended with lab- 
oratory precision to eliminate varia- 


tions in additive concentrations. 

To provide accurate test fuel blends 
for passenger car and truck fleets, Ethyl 
maintains blending plants at Detroit, 
San Bernardino and San Antonio. 


At these plants, experimental fuels 
are put together in batches ranging up 
to 10,000 gallons. Each blend must be 
prepared with the care and accuracy 
that is usually required only for labo- 
ratory work. 


At Ethyl’s Detroit laboratory, pre- 
cision fuel blending equipment includes 
two positive displacement pumps, each 
capable of handling 230 gallons per 
minute; seven 10,000-gallon storage 
tanks which are interconnected to fa- 
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cilitate blending flexibility; and an ac- Octane requirement increase 
curate eductor and weigh-scale system Valve durability 
for precise measurement of additives to Spark plug life 
be used in experimental fuel. Surface ignition 


Fleet Tests for New Antiknocks Because of Ethyl’s fleet work with the 

: ‘ 2 i new manganese additive (AK-33X), a 

This equipment permits precise blend- now sulk ts how on the cim- 
ing of Ethyl’s experimental antiknocks 


2 ‘ mercial horizon. In many cases this 
for fleet study. The following engine new product will afford the refiner more 
aspects are evaluated on the road: economical octane numbers; in all cases 


it will give the refiner additional chem- 
ical octane flexibility for planning fu- 
ture gasolines, 


How 
Ethyl 
Research 
can 

help 

you 
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Painstaking evaluation of every 
development step from the test 
tube to the cars on the road as- 
sures refiners that all new Ethyl 
products meet the criteria of 
commercial acceptability. 

Ethyl Research Representa- 
tives are in direct contact with 
such research programs. As a 
result, they are able to main- 
tain a continuous flow of up- 
to-date information to cus- 
tomer research people. 
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If you would like more infor- 
mation about the program that 
was used to evaluate the new 
manganese antiknock, contact 
your Ethyl Representative. 
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ETHYL CORPORATION 
New York 17, N.Y. 


Ethy! Corporation of Canada 
Limited, Toronto 
Ethyl USA (Export) New York 17, N.Y. 


RESEARCH LABORATORIES 
Ferndale 20, Detroit, Michigan 
San Bernardino, California 


. Experimental fuel is transferred to a gasoline tanker. 
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Heat Exchanger 


























Fabrication of Phelps Dodge heat exchanger and 
condenser tubes starts with the casting of billets. In 
this process, high grade copper (over 99.90% pure) 
from Phelps Dodge’s own mines is alloyed with the 
finest quality metals available. The alloys are melted 
in electric furnaces and cast in specially designed 
water-cooled molds that produce sound, homogeneous 
billets. 

Each billet must conform to rigid Phelps Dodge 
standards, as well as to the requirements of ASTM and 


U.S. Government specifications. Strict control is main- 
tained over every phase of the billet-casting operation. a3 a i i = TT = : 

Before melting, the metals to be alloyed are care- ; 
fully weighed to their correct proportions in the cast 
billet. Each melt is carefully sampled for chemical CASTI Ri 
and spectrographic analyses which verify the com- 
position of the billet before it is released for further 
processing. 

Throughout the entire tube fabrication—from raw 
materials to finished product—dquality is the keynote. 
That’s why Phelps Dodge tubes are preferred by 
those who demand the finest .. . the manufacturers 
and users of heat exchangers and condensers. 


yo 
ey 


we 





Casting shop area in new Phelps Dodge tube mill at Alloy proportions are carefully checked by 
South Brunswick, N. J. This mill has the largest spectrographic analysis to assure conform- 
copper and copper-alloy tube capacity im the U.S. ance with exact specifications. 
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built into Phelps Dodge 
and Condenser Tubes... 


Close-up of casting operation shows molten metal flowing 
from electric furnace into specially designed molds. 


PHELPS DODGE COPPER PRODUCTS B32 


> 
> 


p Pe 
CORPORATION S 5 


° . . . Qe” 
First for Lasting Quality—from Mine to Market! 


SALES OFFICES: Atlanta, Birmingham, Ala., Cambridge, Mass., Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Dayton, 
Denver, Detroit, Fort Wayne, Greensboro, N. C., Houston, Indianapolis, Jacksonville, Kansas City, Mo., Los Angeles, Memphis, 
Milwaukee, Minneapolis, New Orleans, New York, Philadeiphia, Pittsburgh, Portiand, Ore., Richmond, Rochester, N. Y., 
San Francisco, St. Louis, Seattle, Washington, D. C. 
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Mercuryless flow measurement over a wide 

range of differential pressures — at static 

pressures up to 2000 psi ( 2500 psi optional ). 

That's the story behind Foxboro’s unique 

Type 37 Diaphragm Flow Meter. 

No matter how often you check its accu- 
racy you'll find no need to reset zero or 
span. Four vital construction features assure 
this remarkable stability: ; 

1. Unique nesting diaphragm element of 
Type 316 S.S. which responds to changes 
in pressure with unmatched sensitivity 
yet cannot be damaged by overrange... 


Type 316 S.S. diaphragm elements, in both 
high and low pressure chambers, provide 
greatest linearity and freedom from hyster- 
esis. Nesting design, and integral spacer 
rings provide positive overrange protection. 
Bi-metallic temperature compensator (E) 
adjusts the capacity of the diaphragm as- 
sembly to counteract changing volume of 
the filling fluid. 





stn aia Sine a ae 


2. Packless drive bar which transmits pre- 
cise linear motion to pen arm without 
“hang-up”... 

3. Bi-metallic temperature compensator 
which precisely counteracts changing 
volume of the filling fluid... 

4. Heavy Ni-span C alloy range springs 
which are unaffecte2 by changes in line 
temperature... 

Get full details on this high utility, com- 

pletely dependable dry flow meter. Write 

for Bulletin 7-15A. The Foxboro Company, 

747 Neponset Ave., Foxboro, Mass. 





REG. U.S. PAT. OFF 


first in flow metering 
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DON'T YOU THINK 
IT WOULD BE 
MUCH MORE 
PRACTICAL 
IF WE SENT FOR 
BRIDGEPORT’S 
FREE NEW BOOK— 
‘SOLVING CORROSION 
PROBLEMS IN INDUSTRY‘!” 








If you convey anything through condensers or 

heat exchangers, this 20-page Bridgeport book is 

must reading. It tells how to lick problems involving 

two corrosive media...by using bi-metal Duplex Tubes 
...each metal surface designed to resist corrosion from the 
media to which it is exposed. 

Each industry has its own corrosion problems, and this 
fact-packed book illustrates ways to solve many of them. 
For your personal copy, just write, on your company letter- 
head, to the Bridgeport Brass Company, Bridgeport 2, Con- 
necticut. Please address Dept. 5304. 


bide Seinen: or: BRASS COMPANY 


Bridgeport 2, Connecticut * Sales Offices in Principal Cities 
Specialists in Metals from Aluminum to Lirconium 
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The extraction plant of Runnels Gas Products Corporation 
at Eunice, La., processes more than 300 mmcef. of pipeline 
gas daily to yield 5,000 barrels of liquid hydrocarbons (all 
the natural gasoline and butanes, 96% of the propane and 
35% of the ethane.) Fuel-gas consumption is less than 3%. 
Absorption takes place at -40°F. 
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What’s new in gas processing ? 
§Us P ro 


Anyone contemplating construction of a natural-gas processing plant, 
whether its purpose is treating, extraction or a combination of both, 
must first solve a puzzle with three complex variables. The efficiency and 
profitability of the plant depend on how well the puzzle is solved. 


The first variable is, of course, the volume and composition of the inlet 
gas stream. The second is the market, if any, for extracted products, and 
the third is the legal and technical requirements for residue gas. 


Major shifts in these variables make it profitable today to design gas- 
processing plants that differ radically from those built only a few years 
ago, and to locate them much farther away from the gas fields. 
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the most important investment you can make 
is in the creative ability of men. 


FELUOR 


Engineers and Constructors 


For example, it is now advantageous to build large, 
highly efficient extraction plants to handle great volumes 
of lean Louisiana gas. Such plants serve the tremen- 
dously expanded LPG market for butanes and propane, 
and the petrochemical market for both of these, plus 
ethane. Because of the volume of gas, and the degree 
of extraction desired, a combination of extreme cold 
and light-oil absorption is the most efficient way to get 
the marketable hydrocarbons out. Refrigeration costs 
are more than offset by the use of smaller quantities of 
lighter oil, with consequent savings in pumping and 
stripping capacity. 

As the natural-gas industry mushrooms, the trend is 
toward large plants, not only for hydrocarbon extrac- 
tion but for sour-gas treating as well. And as the plants 


grow bigger, new levels of efficiency can be reached 
through methods that were impractical in smaller 
installations. 


The development of new techniques for large-volume 
gas processing has been a Fluor contribution to the 
industry. The combined experience of the gas specialists 
in Fluor’s Los Angeles and Midcontinent divisions rep- 
resents a pool of advanced know-how that is unequaled 
anywhere. 


The Fluor brochure, “Opportunities in Gas Processing,” 
will be helpful to anyone planning construction of a pro- 
cessing facility. Write to Dept. 46, The Fluor Corpora- 
tion, Ltd., 2500 South Atlantic Boulevard, Los Angeles 
22, California. 








YOUR METAL CHLO 
FRO 


Do you need chlorides as catalysts or co-catalysts to 








make butyl rubber, plastic and elastomeric polyolefins, 
styrene, ethyl chloride, dyes, petroleum products 

and other products of Friedel-Crafts reactions?...or 
as sources of pure metal, high-energy fuels or 
chemical intermediates? 


We have the chloride intermediates or catalysts. 


We know how to produce them in grades which 





you can use with maximum economy and efficiency. 


We can be of service to you...and be glad to! 


Write for literature on Metal Chlorides and Metal/o-organics. 





STAUFFER CHEMICAL COMPANY 


380 Madison Avenue, New York 17, New York 


Prudential Plaza, Chicago 1, Illinois 
824 Wilshire Boulevard, Los Angeles 17, California 
636 California Street, San Francisco 8, California 
P. O. Box 9716, Houston 15, Texas 


ANDERSON CHEMICAL COMPANY DIVISION, Weston, Mich. 
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METAL CHLORIDE COMPOUNDS : EX 


Aluminum Chloride 
Sealdbins from Baton Rouge, La.; 
tank trucks from Elkton, Md.; 5-, 10-, and 
55-gallon drums from Houston, Tex., 
Baton Rouge and Elkton. 


Antimony Trichloride 
Flake or solid in drums from 
Niagara Falls, N.Y. 


A ntimony Pentachioride 
Liquid, in 10-gallon drums from 
Niagara Falls, N.Y. 


B oron Trichloride 
Tank cars from Niagara Fall's, N.Y. 


C hromium Trichloride 
In developmental quantities from 
Richmond, Cal. 


C olumbium Pentachioride 
Commercial quantities from 
Richmond, Cal. 


S ilicon Tetrachloride 
Drums, tank cars and tank trucks from 
Niagara Falls, N.Y. 


T antalum Pentachloride 
Commercial quantities from 
Richmond, Cal. 


T itanium Tetrachioride 
Drums and tank cars from 
Niagara Falls, N.Y. 


T itanium Trichioride (two types) 
Stauffer is the only commercial producer. 
Drums from Richmond, Cal., and 
Weston, Mich. 


V anadium Oxytrichloride 
In commercial quantities from 
Anderson Chemical Division, Weston, Mich. 


V anadium Tetrachloride 
In developmental quantities from 
Anderson Chemical Division, Weston, Mich. 


V anadium Trichtoride 
in developmental quantities from 
Anderson Chemical Division, Weston, Mich. 


Z irconium Tetrachloride 
In drums or Sealdbins from 
Niagara Falls, N.Y. 


And more than 300 Organic, Inorganic 
and Metallo-Organic compounds based on 
Aluminum, Antimony, Boron, Cadmium, 
Germanium, Iron, Lithium, Magnesium, 
Mercury, Phosphorus, Selenium, Rare 
Earths, Silicon, Sodium, Tin, Titanium, 
Vanadium and Zirconium from Anderson 
Chemical Division, Weston, Mich. 
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The economy cable, Type T Dekoron Multi- 
couple Cable consists of insulated, numbered and 
twisted wires covered with 90% closed No. 30 
cotton braid and outer sheath of .050” thick 105°C 
PVC. Moisture and chemically resistant; approved 
for direct burial. Can be installed without conduit, 
or with smaller conduit when necessary. 


Same construction as Type T, above, except 
has outer covering of modified square lock galva- 
nized steel armor overall which shields cable, 
serves as conduit and provides crush resistance 
with great flexibility. 


TYPE AT 


Type AT Dekoron Multicouple Cables in- 
corporate all advantages of Types A and T. 
Consists of armored Type A sheathed with .050” 
thick 105°C PVC. Moisture, chemical, and high 
crush resistance. Approved for direct burial or 
installation without conduit in open racks. 


DiSKOROIN 


MULTICOUPLE EXTENSION WIRE 


Dekoron multiple pair harness of thermocouple extension wire is 
available now in three constructions, each in either Iron-Constantan or 
Chrome-Alumel. All are guaranteed to meet or exceed ISA specs for 
standard grade extension wire. 





And — equally important — all are designed’ to drastically reduce 
thermocouple extension wire costs. Dekoron Multicouple Extension 
Wire reduces installation and maintenance time... often cuts initial 
material costs . . . always lowers installed costs. 


A-114A 


® 
products QUALITY + RESEARCH + SERVICE 


SAMUEL MOORE & COMPANY 


DEKORON PRODUCTS DIVISION e MANTUA, OHIO 
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GENERAL PETROLEUM CORPORATION... 
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Portable X-ray unit used by CB&! to inspect 
welded seams on field erected work. 


Two 31-foot diameter Hortonspheres® designed 
for 250 Ibs. per square inch pressure, store pro- 
pone at Company’s Torrance, California refinery. 


Multiple point potentiometer is used to elec- 
tronically record the temperatures on various 
points of the structure during stress relieving. 





Hard Working HORTONSPHERES® 
stress relieved and X-rayed in the field 


To meet a specific set of customer require- CB&I has pioneered and put to work on struc- 
ments, these high pressure, 2,778-barrel capac- tures that work rather than merely serve. 

ity Hortonspheres were fabricated at CB&I’s Such facilities point up the many “extras” 
Salt Lake City plant and then stress relieved you get when you specify CB&I . . . the engi- 
and X-ray inspected after they were erected _neering service and attention to metallurgical 
for General Petroleum Corporation’s refinery. details that mean ‘a lot in today’s complex 

Field X-ray and stress relieving facilities are _ refining operations. 

typical of the many highly specialized metal- Write your nearest CB&I office for the bro- 
lurgical techniques and equipment which  chure: The Evolution of the Oil Storage Tank. 
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Chicago Bridge & Iron Company 


Atlanta * Birmingham + Boston + Chicago * Cleveland + Detroit * Houston » Kansas City (Mo.) 
New Orleans * New York + Philadelphia + Pittsburgh + Salt Lake City 
San Francisco + Seattle » South Pasadena « Tulsa 
Plants in Birmingham * Chicago « Salt Lake City - Greenville, Pa. » New Castle, Delaware 
SUBSIDIARIES: 

Horton Steel Works Limited, Toronto; Chicago Bridge & tron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 
REPRESENTATIVES AND LICENSEES: 

Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 


eecer _ , 
oo A _ Fabrication 







. 
» a 


Erection 


Welded steel structures 
serve better and last longer 
with CB&l coordinated services, 
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AMERICAN HEAT RECLAIMING CORPORATION 
1270 Sixth Avenue, New York, N.Y. 
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THE MARK OF QUALITY — There’s no better test of a 
turbine’s quality than performance. And the new, 
ruggedly designed, power-packed Coppus Turbines 
pass all performance tests with top honors! Small 
wonder. Coppus quality is literally designed and built 
into them. Their super stamina is the end-product of 
painstaking craftsmanship, finest materials and meth- 
ods, thorough testing and control. Each truly deserves 
its Blue Ribbon . . . assurance of complete reliability. 

Typical Coppus Blue Ribbon features are: totally 
enclosed governor . . . totally enclosed and independently 
operated safety trip . . . easily replaceable packing and 
bearings . . . multiple steam nozzle control . . . brake rim 
for added safety . . . wide bucket‘ L’’ type wheel (optional) 


4 


Be Pi: ia Piano 3 


1 


Coppus Vertical Steam Turbine 


for minimum water rate. You get higher efficiency 
operation. ..less down time...lower maintenance costs. 

Coppus Turbines are built to customers’ specifica- 
tions, including API and NEMA standards. Send for 
Catalog 200. Get complete details on Coppus Turbines. 
Sizes from 1 HP to 250 HP. Write Coppus ENGINEER- 
ING CORPORATION, 419 Park Avenue, Worcester, Mass. 
Sales Offices in Thomas’ Register. 


gCOPPUS 


STEAM TURBINES 








SERVICE 


For 43 years the facilities of this large and well-equipped plant for ship and engine 
building have been employed in building special equipment for oil refineries and 
chemical plants. 


This equipment varies from small tanks to large Fractionating Towers, Stills, Pressure 
Vessels, Special Machinery, Plate Work, etc. Carbon or alloy steel-annealed and X-rayed. 


THE PLANT—Our plant consists of such a variety of shops and machinery that it is 
unnecessary to sublet when building the type of equipment here listed. The plant 
consists of: 


Boiler and Tank Shops 
Steel Fabricating Shops Machine Shops 
Blacksmith Shop Pipe Shop 
Anglesmith Shop Electric Welding 
Coppersmith Shop Stainless Shop 


RAIL OR WATER SHIPMENT—Our plant, located on the Delaware River with piers and 
deep water to care for sea-going ships, has railroad connections to all points. 


We have adequate facilities to handle our work in all its phases and do not have 
to sublet. _ 


Further information, estimates or proposals on request. 


Sun 


SHIPBUILDING & DRY DOCK COMPANY 


ON THE DELAWARE « SINCE 1916 + CHESTER, PA. 
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SERRATED FLANGES 





INSTALL 


fast, easy 
oe a elelaleitare operat n ale hi 


insures tight, leakproof joints 


EXTRA FITTING LENGTH 








Extra length on ever < 
eve y fitting r il 
Litelalcitale Mel mm actilcilale| 


for approximately the same instalied cost 
as Schedule 40 Carbon Steel Lines! 


get 


ae Mm GREATER CORROSION RESISTANCE 
: i m@ A MAINTENANCE-FREE SYSTEM 





Simplifies socket joining of DESIGNED FOR USE WITH 


pipe and fittings. Insures posi- 
tive pipe alignment speed: 


welding SCHEDULES 10 AND 40 ALUMINUM PIPE 





Manufactured by the Originators of Speedline Stainless Steel Fittings with the Exclusive “Tangential Feature” 


Speedline CORROSION-RESISTANT FITTINGS 


ALSO HASTELLOY, TITANIUM AND OTHER ALLOYS ON APPLICATION 





@ REG. T.m. OF HORACE T. POTTS COMPANY 





A Product of HORACE T. POTTS COMPANY « 566 E. Erie Avenue « Phila. (34), Pa. 
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@) Cecttigmicn?“O> iG NODS a Nae tailing 
maintenance. (2) All 11 sizes are built on the same bearing 
7 frame, assuring the economy of maximum stendardization. 
‘gba : (3) All pumps are fitted with renewable impeller wearing 

sSNA rings. (4) Built in accordance wi*h API 610 specifications. (5) 














IPE __ Water-cooled seal chamber and bearing housing for both in- 
~~“ teal and externa! seal flushing. (6).Atttmectianical seal 
re” designs available. (8) Horizontal centerline mount, vertically 
split case. (9) 300-Ib. raised face flanges. 
. 


Write and a vs fie lin 724A, Goulds Pumips, Inc. 
Dept. PR-79, eb acs te = 
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APACITY 


LIT-BODY VALVES 





“Y" DESIGN 


FUTURE STANDARDS! 


The advanced new ‘‘Y’’ design incorporates !.S.A. 
standard face-to-face* dimensions, ‘‘S" valve 
travels and actuators. But it sets new standards 
for CV per nominal pipe size and for mechanical 
characteristics of fluid control. Straight-through 
flow eliminates hold-up and Cv’s are phenomenal 
in every size. 
Nominal Sizes: 14” to 10” 
Body Configurations: ‘‘Y'' and ‘‘YL"’ (45° angle) 
Body Rating: 600 Ib. ASA to 2500 Ib. ASA 
Connections: 150 to 2500 Ib. ASA Flanged (Integ- 
ral Flanges.) Screwed or welding ends. 
*Face-to-Face: |.S.A. Std. thru 4” size. Also avail- 
able in non-standard dimensions. 


Materials: Cast Steel, Stainless Steel, Cast Iron, 
Nodular Iron, or any castable alloy. 





You can reduce costs with one of these new Split- 
Body designs. It’s sure worth checking with the 
Hammel-Dahl Representative in your area. Call today. 


Manufacturers of Control! Valves and Allied Equipment 


HAMMEL-DAHL DIVISION 


Gi GENERAL CONTROLS 


q € Warwick Industrial Park, Warwick, Rhode Island 





Representatives in Principal Cities 
of United States, Canada and Europe 
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A precedent-setting new concept in 
engineering service 


The Pechiney-Grace Urea Process by Foster Wheeler 


Now Pechiney’s basic urea synthesis, Grace’s operating 
experience and Foster Wheeler’s engineering design and 
construction experience are available as a totally new 
packaged service to licensees. 


It’s a unique package, giving you: 
e a total recycle process covered by one licensing agree- 


ment, from feed end through finishing operations, 
yielding urea of the highest purity. 


e the benefits of experience gained by W. R. Grace in 
modifying and improving the original Pechiney Process 
and operating a full-scale plant for four years. 


FOSTER 


NEW YORK LONDON 


July, 1959—PerrroteuM REFINER 


e Foster Wheeler’s experience in originally bringing the 
Pechiney Process from pilot plant to full-scale com- 
mercial operation, and working with Grace engineers 
on subsequent improvements which created the 
Pechiney-Grace Process. 


The new license package also makes available for the first 
time a new ammonia recovery system—currently saving 
10-15 tons a day for Grace, and a highly efficient purifica- 
tion system. For information write to: Foster Wheeler 
Corporation, 666 Fifth Avenue, New York 19, N. Y. 


WHEELER 


PARIS CATHARINES, ONT. 
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TIPS ON 
INDUSTRIAL 
TELEMETERING 






Many new techniques and methods of telemetering are available today as a 
result of rapid advances in the science of data processing and transmission. 
Today, more than ever, selection of the telemetering system best suited to a 
particular application requires careful study of many alternatives to insure 


maximum effectiveness at minimum cost. 


The Bristol Company offers all the major types of industrial telemetering 
systems, as outlined in the table herewith. For some applications, of course, 
certain features of one system may be combined with another, allowing great 


flexibility in tailoring a system to your application. 


The complete line of Bristol industrial telemetering instruments embodies 
over 45 years’ experience in this field. Bristol engineers are always ready to 
recommend telemetering instruments to solve your particular problems or to 
work closely with your own engineers in the design of a complete tele:netering 


system to your requirements. 


| 








J 


For further information, write: The Bristol Company, 111 Bristol Road, 
Waterbury 20, Connecticut. 

























































































Jol S, Uid Proce Ss widustyies 
OFFERED BY BRISTOL SIMPLIFIED BLOCK DIAGRAM ADVANTAGES AND LIMITATIONS 
Metameter* deat viaaia Simple electro-mechanical device. For analog transmission of 
DURATION OR EQUIVALENT peed — over -— oe 4 all measurands. 
| carrier or microwave links. Of- 
\ |, ee =. fered in 60, 15, 5 or 2 second 
TRANSMITTER RECEIVER impulse cycles. 

VOLTAGE Thermoverters* & Dyna- instantaneous transmission. Lim- For analog transmission of 
master.* D-C Transmis- Sine, Realamaga ss crtane = ited to full metallic circuits of | electrical quantities. 
sion MAXIMUM IMPEDANCE ohms (2 wires) free of pari- 

THERMOVERTER * 2000 % ovenaaaaTer® sitic currents. 
ee ee ae Instantaneous transmission. Lim- For analog transmission of 
er Transmitter & Dyna- Dwmes EOD ited to full metallic circuits. (3 mechanical measurands. 
master. A-C Transmission QUFERENTAL, DYNAMASTER® wire.)Can operate into electronic 
control directly. 

FREQUENCY | Frequency Type Trans- A nee Practically continuous. For milli- Primarily for transmission 
mitter & Receiver with aS volt inputs or measurand to mil- of electrical measurands 
or without Audio Tone. Ae CHSTANCE OORET es eich ape. Will operate over _ ~— - — to non- 

r - FREQUENCY FREQUENCY . wire circuits, carrier or micro- electrical quantities where 
Oe aed bade Dyna ee aati, - Rorcrieaten wave radio links. high speed transmission de- 
sired, 

PULSE Transmitter — Contact any 2-wane Simple. Will transmit over wire Primarily for total flow 

COUNT Making Device. Receiver a = eS circuit, carrier or microwave link. transmission. Not used for 
— Relay Operated Mag- PU MME DISTANCE APART Tex EPWONE DIGITAL COUNTER instantaneous flow. 
netic Counter or Running | Freire cowmcrsy iw Cunt necnoe 

POSITION Dynamaster Resistance ze ee Instantaneous Transmission. Re- | Temperature measure- 
Thermometer System CIRCUIT - 800 FT MAXIMUM quires 3 wire metallic circuit not ments. 

RESISTANCE qustasaran®” exceeding 1500 feet. 
* CONTROLLER > 

PNEUMATIC | Metagraphic System. Tens (OPTIONAL) Limited to 1000 feet of Ye” tub- For non-electrical quanti- 

Metavane* System ing. Can operate into pneumatic ties where pneumatic trans- 
as eee contro! directly. mission desired. 
TRANSMITTER RECEIVER 

DIGITAL Bristol Servo Transducer ee Any 2wiRe CIRCUIT For transmission over wire cir- | For digital transmission of 
with Westinghouse, G. E., 2 ee cuits, carrier or microwave. all measurands, especiall 
or Union Switch & Signal SNES ANT DISTANCE APART where — ge supervi- 

AL sory control is available. 
Pulse Code System CONVERTER DIGITAL Direct print-out of readings. 








For more data on advertised products, use Readers’ Service Cards, last page. 








*T.M. Reg. U.S. Pat.of. Write for technical information, 














PISTON 
TYPE VALVES 


Tue photograph shows a small part of the Fermentation plant at the Beecham Research 
Laboratories at Betchworth, England, where microbial substances are produced. All the valves 
visible in the picture and throughout the plant are Klinger Piston Valves. Klinger Sleeve-packed 


Cocks are also installed. The fluids controlled by valves include steam, hot and cold water, 
brine and compressed air. 


THE KLINGER CORPORATION OF AMERICA, 95 RIVER STREET, HOBOKEN, NEW JERSEY. 


Manufacturing Licensees for Canada Tole ¢ OLDFIELD 6-100. 
JOSEPH 


ROBB & COMPANY LIMITED, 5575, COTE ST. PAUL ROAD, MONTREAL, 20, CANADA 
Telephone: GLENVIEW 9151 


Branches at: SYONEY, HALIFAX, OTTAWA, TORONTO, HAMILTON, WINNIPEG, EDMONTON, VANCOUVER, QUEBEC CITY 


RICHARD KLINGER LIMITED, KLINGERIT WORKS, SIDCUP, KENT, ENGLAND. 
A RAND El A AL RRNA IRN 
GA43/58/V 
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sive NEWTHERM 
your toughest 
insulation . 
assignment = | = 


Newalls (Reg’d Brand) NEWTHERM Calcium Silicate insulation 

is the finest answer yet to many of industry’s heat insulation 

problems. Strong and rigid, Newtherm withstands rough handling 

in transit and erection, with negligible breakages even 

during transport to remote sites. Exceptionally light, Newtherm can 

be applied in difficult situations with ease — even the largest 

sections being manageable in one hand. Moisture resistant, Newtherm 

retains much of its strength even when immersed in water, 

does not deform, and quickly dries, leaving its strength and thermal 
efficiency unimpaired. Easily applied, Newtherm offers DIE 

a smooth surface and straight edges for speedy fitting, and is 

available in many standard sizes for immediate application. 























NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at : 

LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 
BIRMINGHAM, BELFAST, DUBLIN, BRISTOL and CARDIFF. 
Agents and vendors in most markets abroad. 
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e following are some of the pro 


cts we design and manufacture 


STEAM BOILERS 


STEAM POWER 
STATIONS 


TURBINES 


DIESEL ENGINES 


GAS ENGINES 


CAT CRACKER AND GAS RECOVERY PLANT 
DEUTSCHE SHELL AG 
HOHE SCHAAR REFINERY, HAMBURG 


MASCHINENFABRIK AUGSBURG-NURNBERG AG - GUSTAVSBURG WORKS 
GUSTAVSBURG/HESSEN (GERMANY) - REPRESENTATIVES IN ALL COUNTRIES 


7 . . — : 
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what’s the secret 


why is 
Caposite so 
strong? 







It’s no secret why CAPOSITE insulation 
is so strong and stands up to such rowgh 
usage. These pipe sections and blocks 
are made wholly of Amosite asbestos 

and the long fibres of this 

particular kind of asbestos give 
CAPOSITE its strength and resilience as 
well as its high insulating value. 

This é¢xceptional strength leads to many 
other features besides long life; it 

means that larger sizes of pipe sections 
and blocks are possible, making 
application easier and faster. Less care is 
needed in handling the material. Unlike 
other moulded insulation, CAPOSITE, 
because of its strength, can be shipped 
to refineries anywhere in the world 

in cardboard cartons, showing big savings 
in freight and storage costs. 


CAPOSITE. 


ASBESTOS INSULATION 


THE CAPE ASBESTOS COMPANY LIMITED, 114 & 116 PARK STREET, LONDON WI Tel: Grosvenor 6022 Cables: Incorrupt London 


TA 10642 
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Enquiries in Canada to: Cape Asbestos (Canada) Limited, 200 Bloor Street East, Toronto, Ontario 
U.S.A.: North American Asbestos Corporation, Board of Trade Building, Chicago 4, Illinois 
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ON STREAM, ON TIME ... these Kellogg heat exchangers, 


fabricated in the company’s Jersey City shops, are just a few of the thousands 
Kellogg has put into service for leading petroleum refiners and chemical 
companies throughout the world. Stacked-unit fabrication techniques 

in the plant assure alignment and cut erection time in the field. 

For prompt deliveries plus design and engineering excellence at 

optimum cost, call Kellogg’s Fabricated Products Sales Division. 


THE M. W. KELLOGG COMPANY, 711 THIRD AVENUE, NEW YORK 17, N.Y. 
"A SUBSIDIARY OF PULLMAN INCORPORATED 


The Canadian Kellogg Company Limited, Toronto « Kellogg International Corp., London e Kellogg Pan American Corp., New York 
Soctete Kellogg, Paris « Companhia Kellogg Brasiletra, Rio de Janeiro « Compania Kellogg de Venezuela, Caracas 

















Question: 
How can you 


pinpoint the cause of a 
premature failure? 


Ie you carefully examine used packing, a correct 
interpretation of the damage will often suggest 
exactly what caused a premature failure. 


Generally speaking, the reasons fall into three 
areas: (a) the wrong size or style packing was 
selected for the particular service conditions, 
(b) the packing was not properly installed, or 
(c) the equipment requires maintenance. And 
any of these three conditions can not only result 
in premature packing failure . . . but can lead 
to other headaches resulting from poor perform- 
ance of equipment. 


Let us review some of the most common types 
of packing failures and their causes . . . easy to 
recognize through a careful inspection of the 
damaged packing. 


1. Damage: Excessive reductions in the cross- 
section of the packing. 


Possible cause: Bearing worn, or other shaft mis- 


alignment result in eccentric movement such as 
shaft “‘whip.” 


A Damage: Wearing face of the rings dried and 
charred, but the rest of the packing is still in good 
condition. 


Possible Cause: Either lack of proper lubrication, 
or the packing was not designed to withstand speed 
of movement involved, or the temperature range of 
service encountered. 


40 For more data on advertised products, use Readers’ Service Cards, last page. 


oJ-M #7 Centripac® Packing shown here is designed speci- 
fically for single-stage centrifugal pumps in the process 
industries. Speeds to 3600 rpm; temperature to 500F. 


S Damage: One or more rings missing from set. 


Possible Cause: Bottom of the stuffing box is 
badly worn, and allows the packing to extrude into 
the system, causing possible contamination. 


4. Damage:Wear onoutsidediameter of the packing. 


Possible Cause: Rings rotating with the shaft, or 
coming loose in the box. Choosing the correct size of 
packing will eliminate this problem. 





To solve any sealing problem, call on your 
local J-M Packing Distributor or Johns- 
Manville representative. They are equipped 
to help you select the right packing for the 
job—one that insures long, trouble-free 
service. For information, write to Johns- 
Manville, Box 14, New York 16, N.Y. In 
Canada: Port Credit, Ontario. 














JOHNS-MANVILLE 
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Stainless pressure tubing 
that gets white glove treatment 


F you’re thinking of using stainless steel pressure 

tubing to solve a problem, make sure you get your 
money’s worth. Timken® stainless steel pressure tub- 
ing is so carefully made it’s literally handled with white 
gloves. That’s typical of the quality that’s built-in every 
step of the way. And you get this high internal quality 
and excellent surface finish, because: 

1. THE TIMKEN COMPANY has one of the most mod- 
ern, best-equipped seamless tube mills in the 
country. 

2. WE PIONEERED in producing stainless steel tubing 
for pressure tube applications. 

3. MANY TECHNIQUES we use are virtually unique in 
the steel industry. 

Experts handle every production step—melting, piercing, 
finishing, testing, final inspection. The result is, you get 
the finest stainless pressure tubing you can buy. Tubing 
proved by performance in hundreds of applications. 


TIMKE 


Let Timken Company metallurgical experts help solve 
your stainless pressure tubing problems. You can get 
Timken stainless steel pressure tubing in a wide variety 
of sizes and grades—some not available anywhere else. 
Get the most for your money. Specify Timken stainless 
pressure tubing. The Timken Roller Bearing Com- 
pany, Steel and Tube Division, Canton 6, Ohio. Cable: 
“TIMROSCO”. Makers of Tapered Roller Bearings, Fine 
Alloy Steels and Removable Rock Bits. 


WHEN YOU BUY TIMKEN STEEL YOU GET... 


- Quality that’s uniform from heat to heat, bar to bar, 
order to order 


- Service from the experts in specialty steels 


- Over 40 years experience in solving tough steel 
problems 


“Fine Fl : 
Alloy by 


TIMKEN ALLOY STEEL AND SEAMLESS TUBING IS AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 
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BUYING 
on SELLING 


Quality made Larkin the 
leader, and you can buy, 
or sell Larkin Fittings 
with full confidence 

that they are the 
finest fittings made, 





..- Through Your Supply Store 


LARKIN PACKER COMPANY, INC. 
WAXAHACHIE, TEXAS 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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: Increased efficiency and substantial cost 
reduction are two distinct benefits a Chik- 
san Marine Loading Arm brings to your 
tanker transfer operations. With a 
Chiksan Marine Loading Arm, three men 
can do the job that formerly required 
seven men and in just one-third the time. 

Add to this the safety factor of all- 
metal lines, the drastic reduction of hose 
handling accidents, and hose replacement 
cost. Consider too, the safety and con- 
venience of clean, uncluttered docks, 
and the simplifying of flanging up dur- 
ing bad weather. To these add the 
healthy savings in lower insurance and 
compensation premiums. 

Put these benefits together and you 
will quickly see how Chiksan Marine 
Loading Arms can reduce loading costs, 
speed tanker turnaround time at your 
loading terminals. Let Chiksan submit 

i. a specific proposal for your terminal 
PHILADELPHIA —— r ~ el i facilities. Write today. 








CHIKSAN 
MARINE CHIKSAN LOADING ARMS 
LOADING ARM PAY FOR THEMSELVES 
’ ” y PAYOUT An informative bulletin and a 
KUWAIT \ , ANALYSIS Payout Analysis are yours 
| for the requesting. 
Send for your copies today. 


” LHIBSAN 
A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL CORPORATION 


CHIKSAN COMPANY-BREA, CALIFORNIA * CHICAGO 5, ILLINOIS - NEWARK 2, NEW JERSEY 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas « Subsidiaries: Chiksan Export Company + Chiksan of Canada Ltd. 
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Keys to better catalysis 
... NORTON Ceramic Catalyst Carriers 


In modern chemical and petrochemical 
process reactions, very often the choice of 
proper catalyst carriers is as critical a fac- 
tor as selection of the catalysts them- 
selves. And time and again, NORTON 
Ceramic Catalyst Carriers have proved 
the best choice both for efficiency and 
economy. 

It’s more than just a question of a qual- 
ity product. There’s a personal equation 
involved — the Norton Man. He brings 
to chemical engineers the benefits of 
NORTON CoMPANY’S years of experience in 
the chemical and petrochemical fields as 
well as the end products of its advanced 
manufacturing and quality control 
methods. He understands the problems 
involved. And, backed by NORTON 
CoMPANY’S extensive research and engi- 
neering facilities, he’s well qualified to 
help in their solution. 

Whatever the feedstock or thermal 


conditions involved . . . whether reaction 
is in the gaseous or liquid phase... 
whether the carrier is to be coated or im- 
pregnated with the active agent, he’s 
ready to suggest the specific NORTON 
product that will do the job best. He also 
knows that every NoRTON Carrier gives 
chemical processors the assurance of high- 
est uniformity. From lot to lot — in any 
quantity — size, weight, porosity, pore 
diameter and purity are held to close tol- 
erances that assure precise duplication of 
results. 

Take advantage of the service the 
Norton Man represents. Let him help you 
to meet catalyst carrier specifications 
exactly. It’s the simple practical way to 
insure maximum catalyst activity and life 

. to keep catalyst costs low . . . to get 
optimum yield from your process. Write 
NortTON CoMPANY, Refractories Division, 
466 New Bond Street, Worcester 6, Mass. 





WIDE RANGE OF TYPES AS FOLLOWS 





Shapes - Materials 

Spheres Alumina 

Rings Silicon Carbide 

Pellets Fused Magnesia 

Granules Zirconia 

Powders Silica, Zircon 
Magnesia — alumina 
Spinel, etc. 





Porosity — from 10% to 50% 


Surface Area — from less than 
1 to 70 m2/gram* 








*BET Method 


REFRACTORIES 
Engineered «3 R ... Prescribed 


Making better products ...to make your products better 
NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochomicals — BEWR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressare-Sensitive Tapes 
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stop-off high pressure 
4" 6” and 8” lines Safely 


MUELLER’ “~& 
Line Stoppev Unit 





IN| ow—Mueller Co. has developed a line stopper unit to 


give quick, effective, economical stop-offs of 4”, 6” and 


8” lines under pressures up to 500 p. s. i. 
Unit No. 35W-500 includes the necessary machines 
and equipment to make two-stop-offs at once. Convenient, 


built-in by-pass connection makes it easy to set up a 








temporary by-pass line to maintain flow in the line. Re- 
locations, tie-ins and repairs can then be made in com- 


plete safety. 


These design features are typical of the attention to 
detail in research, design and engineering that becomes a 


part of every Mueller product. 


Making a stop-off on a 6” line 


a with o Mueller H-17342 Stop- 
ping Machine. 
Completion Machine 


H-17342 
Stopping Machine 


Working pressures to 500 p. s. i. 
at 100° F. Working temperatures 
to 250° F. at 470 p. s. i. 


DECATUR. ILL. 


Factories at: Decatur, Chattanooga, Los Angeles: 
in Canada: Mueller, Limited, Sarnia, Ontario 
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Nalfining: Unique New Upgrading Method 
for Low-Cost Processing of Distillates 


Contaminants Pep es 
Problem Solved < ees 


without Major 
Investment; 
with Minimum Attention 
and Control 
Procedures 


Improvement of color, stability 
and odor of distillates through 
Nalfining changes the entire 
economic aspect of treating 
processes. Instead of equip- 
ment installation costs ranging 
trom $150 to $300 per barrel 
of throughput capacity, Nalfin- 
ing installations run from 50¢ 
to 75¢ per barrel of capacity! 

Processing costs with Nalfining offer almost as 
startling economies . . . First, because Nalfining 
makes possible a wide range of process variation 
without affecting upgrading results: testing, control 
and personnel training requirements are minimized 
... There are no disposal problems with Nalfining 
. .. And chemical costs range from 3 mils/barre! 
on low sulfur stocks to 3¢ to 5¢/bbl. on sour gaso- 
lines and oil stocks. 


Simple Basic Process 


Nalfining makes use of the interaction between 
acetic anhydride and unstable, reactive components 
in light fractions to produce harmless, unreactive, 
odorless compounds which do not precipitate or 
cause product losses. 

While the complex chemical nature of compo- 
nents in most stocks make definite identification of 
reactions difficult, the following reaction offers a 
possible explanation of how the process functions: 
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Three process vessels, operating in parallel, Nalfine 3,000 





Equipment Costs Low 


Installing the Nalfining process is much less costly 
than that for most refining processes because the 
required equipment is very simple, and expensive 
instrumentation and control costs are eliminated. 
Successful Nalfining installations have been set up 
by utilizing process vessels or tanks formerly used 
for caustic or acid treating operations. Aluminum 
storage tanks, pumps and lines to handle acetic 
anhydride are normally the only new equipment 
necessary. 


Few, Simple Process Controls 


Day-to-day control of Nalfining consists of simple 
tests to check reagent concentrations, completeness 
of reactions, and treated product quality. Other 
than these few tests, which can be made with equip- 
ment readily available in any control laboratory, 
and minor adjustments for operation, there are no 
other personnel needed for Nalfining . . . With 
reliable pumps and equipment, process upsets do 
not occur. 


bpd of cat. cracked gasoline. 
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Jar at left (1) is ravr fuel oil. Center jar (Numeral 2 obscured) is same oil with caustic added. Note haze in oil and “rag” 
of impurities extending from oil-caustic interface into caustic. Jar at right (3) was treated with both acetic anhydride 
and caustic. Stock is clear, there is no “rag” or residue at oil-caustic interface, and stabilized product will stay clear, 
free of objectionable odors through storage, shipment and trouble-free use. 


Nalco Service Provided 


All Nalfining units are provided with the regular 
services of Nalco Technical Representatives, who 
conduct tests and take samples to provide detailed 
information on process effectiveness, unit perform- 
ance and quality of finished product. Regular re- 
ports are made to refinery personnel. 


Nalfining a Wide Range of Products 
Experience to date with Nalfining proves success- 
ful, low-cost upgrading of heating oils, solvents, 
jet fuels, gasolines, kerosenes and other distillate 
stocks. Throughput volumes today range from labo- 
ratory pilot plant operations to 20,000 bpd process- 
ing of light cycle oil. Nalfining itself is capable of 
volume of throughput equal to any desired rate. 


Thorough Products “Cleanup” 


Nalfining does a thorough job of deactivating distil- 
late contaminants. Mercaptans are converted to 
unreactive, odorless chemicals. Unstable nitrogen, 
sulfur and oxygen-containing impurities are stabi- 
lized to harmless, oil-soluble reaction products. 


PROCESS VESSEL 
750 BBL. CAP. 


ACETIC 
ANHYDRIDE 
CHARGE 
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Nalfined products have no reactive tendencies 
which would promote color degradation or sludge 
formation. No emulsion-forming occurs with water 
or caustic; and the Nalfined effluent has negligible 
sodium content. 


Complete Data Available 


Nalfining is a patented process which is offered 
under license agreement to refiners. Complete data 
on the process are available upon request from 
Nalco and we will welcome the opportunity to dis- 
cuss a license agreement with you. 


National Aluminate Corporation is now 


NALCO CHEMICAL COMPANY 
6259 West 66th Place ©@ Chicago 38, Illinois 


In Canada—Alchem Limited, Burlington, Ontario 
Subsidiaries in England, Italy, Mexico, Spain, Venezuela 
and West Germany 
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The only submarine unloading point for oil tankers on the 
East Coast is at the Northville Dock Corp., Long Island, N.Y. 

The operators say that submarine unloading would be 
impossible without hose of this character. Foreign and 
domestic tankers use this undersea hose (7100 feet offshore ) 
as a hook-up to pipelines discharging heavy and light fuel 
oil directly into storage tanks on shore. Expensive dock and 
wharfage facilities are eliminated. The tankers are moored 
at sea. 

The U.S. Amazon® Hose H2323 in use here resists the 
corrosive action of salt water and the turbulent action of 
swift tides. Its lightness and flexibility enable crew mem- 


Mechanical Goods Division 
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From tanker to shore...the hook-up is US. Amazon Hose 


bers to make it fast to the deck headers in record time. 
Also it curves easily from the water to the deck. There is 
never any sharp bend to impede flow. 


Similar installations for other oil companies are located 
at world-wide points, proving the soundness of the con- 
struction features and the over-all quality of U. §. Amazon 
Hose. 


When you think of rubber, think of your “U.S.” Distributor. 
He's your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 





In Canada: Dominion Rubber Company, Ltd. 
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There is a difference in sulfur plants — especially 
when you consider contractor services. Badger, 
through its Key Man Service, offers a complete de- 
sign, engineering, construction and operation pack- 
age. This proposal-to-product service plan provides 
you with a simple, functional plant that costs less to 
build and operate, produces high yields. 

Badger’s staff includes engineers who have been 
building successful sulfur recovery plants since 1948. 








Badger engineers 
help refiners convert H,S... 
a by-product “‘nuisance’’... 


to profitable elemental sulfur 


Within the past thirty months plants have been com- 
pleted for Socony Mobil Oil Co. (Paulsbovo, N. J.) 
and Montana Sulfur & Chemical Co. (Billings, 
Mont.). Both plants were built at Jow cost to produce 
high profit sulfur economically. 

If sulfur recovery is in your future, Badger belongs 
in your plans. For more complete information, write 
or phone today. Badger Manufacturing Company, 
363 Third Street, Cambridge 42, Massachusetts. 


builtby BADGER 


INTERNATIONAL DESIGNERS * ENGINEERS * CONSTRUCTORS 


THE BADGER COMPANIES 


Badger Manufacturing Company Canadian Badger Company Ltd. Sadger N.V. 


Badger Limited Badger (Bolgium) S.A. Badger (France) S. 3 RL, 
Cambridge « New York « Houston 


Toronto, Ontario, Canada * The Hagus, Holland © London, England * Brusseis, Belgium ° Paris, France 


SULFUR | 


| 
| 
| 


















300/5S 


ANNUAL EDITION § OF 





EQUIPMENT ° MATERIALS ¢ SERVICES 
for REFINING * NATURAL GASOLINE ¢ PETROCHEMICALS 





In a hurry? Eight out of nine planners, buyers and specifiers 
turn to REFINERY CaTALOc in preference to individual suppliers’ 
literature when figuring a job. They know that REFINERY 
CaTALoc is always current, that it’s indexed and cross-indexed 

- for quick, accurate reference. That’s why more than 300 manu- 
facturers and service companies put their complete or condensed 
catalogs in REFINERY CaTALoc. Here they are “on call” 24 
hours a day. 


The next time you have a procurement problem, reach for a 
quarter-century of cataloging experience—look first in the one 
volume, easy-to-use REFINERY CATALOG. 
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SUPPLIERS ON CALL 


OF REFINERY CATALOG 
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Published by Petroleum Refiner 
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Accessible from Front... 


(Solid back) « Starters may be mounted against wall 
or in double row, back to back 


ECaM’s door-and-disconnect interlocking system 

gives you 3-way padlocked safety. The gang-operated 
Disconnect Switch may be padlocked (1) in the “ON” 
position or (2) in the “OFF” position—both with the 
starter door closed. (3) The door opens only by back- 
ing out captive thumb screws after the contactor 
and disconnect are open. For COMPLETE SAFETY — 
Disconnect Switch blades engage grounding clips in 
the open position. 
ECaM’s simple interference interlock permits manual 
operation of the contactor to check contact alignment, 
shaft rotation, and electrical interlock engagement. 
No roll-out is needed for any maintenance—contacts, 
operating coil, and control contacts are fully acces- 
sible within the enclosure. 


ECM starters are furnished with a control transformer. 
Since the bus is located in an isolated upper compart- 
ment, only one feeder is required for a group of starters. 


Write for BULLETIN 8130 


2 /$S DESIGN LEADERSHIP.../” Action! 


sf U u A 


ECs M Air-Break 


a Nona 


‘Sta rite! 


3 Interrupting Ratings 
for Squirrel Cage, Synchronous 
and Wound-rotor Motors 


on certified 


2. CLASS £ 2-With current limiting fusesand high 
interrupting capacity contactor. At 2300 volts: 
150,000 KVA, 3 phase; 60,000 RMS amperes 
asymmetrical. At 4,800 volts: 250,000 KvA, 3 
phase; 60,000 RMS amperes asymmetrical. 

3. VALIMITOR® - May be used on a bus of unlim- 
ited short circuit capacity, through the use of a 
contactor with an interrupting rating of 50,000 
KVA, and reactors which limit any fault current 
to a maximum of 25,000 KVA. 


1. CLASS £ 1 - 50,000 KVA (symmetrical) based 
tests. 


THE sivept cst CONTEM Lee & MFG. CO. 


MPANY 


CLEVELAND 28 « OHIO 
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Contains properties of caus- 
tic potash and its solutions 
. .. data on unloading, han- 
dling, dissolving . . . conver- 
sion tables . . . wall chart of 
handling precautions. 


Features vital facts, tables, 
diagrams for applying caus- 
tic potash with maximum ef- 
fectiveness and safety! 


This basic refer- 
ence work includes 
recognized source 
material. 











Now America’s foremost producer of alkalies— 
Solvay—brings you an authoritative, helpful source- 
book of the latest information on caustic potash. And pram: 
it’s a completely new addition to your Solvay reference | Allied SOLVAY PROCESS 
library . “ in the great tradition of Solvay Technical | hemical | DIVISION 
and Engineering Service Bulletins. 

Fill in the coupon for your copy, and indicate any 
other Solvay technical bulletins you might find useful. —_ soLvav € branch offices ond deolers are located in major centershrom cous! to coo, 


= 
| 


61 Broadway, New York 6, N. Y. 





SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL CORPORATION Name 
61 Broadway, New York 6, N. Y. 
Please send me without cost your new Bulletin 15, Caustic Potash, Position 
as well as the other Solvay bulletins checked below. 











CO) #4—Caicium Chloride in ( #9—The Analysis of Alkalies Company 
Refrigeration 


( #5—Soda Ash ( #11—Water Analysis 
(0 #6—Caustic Soda () #12—The Analysis of Liquid 
(0 #7—Liquid Chiorine Chiorine and Bleach 


( #8—Alkalies and Chlorine in the | (©) #14—Chiorine Bleach Solutions Address 
Treatment of Municipal and : i" 
industrial Water ( #16—Calcium Chloride 


Phone 














City. Zone State 
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The most practical method 
for producing alkylate: 
Butamer and HF Alkylation 

in combination as a single unit 

















t Increasing use of alkylate for blending into motor 
fuels makes these two up-to-the-minute processes 
highly important to petroleum refiners. Butamer is 
a new process for producing isobutane . . . “HF” 
Alkylation is an efficient, economical process which 
combines isobutane with olefins to produce alkylate, 
much in demand today as a motor fuel component. 


With the advent of high compression ratio engines, 
usually starting at 9.5:1, motor fuel, especially those ‘igh 
deficient in isoparaffins, have been associated with —— 
an unusual engine noise called “rumble.” Further 
study reveals this rumble can be eliminated through 
the use of a better balanced fuel, namely using a fuel 
composed of a greater volume percentage of isoparaf- 
fins. Alkylation produces a high octane isoparaffin 
that also has good sensitivity, ignition point and 
combustion characteristics. 

*Trademark 





want 


ABILIZER 






More Than Forty Years Of Leadership In Petroleum Refining Technology 
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Butamer—Heart of this process is a noncorrosive, 
stable and rugged platinum-containing catalyst espe- 
cially developed by UOP. Capable of operating at 
relatively low temperatures, its use assures a suffi- 
ciently high concentration of isobutane in the reactor 
effluent to eliminate excessive recycle of normal butane. 
Operating under hydrogen pressure, with low 
hydrogen-to-charge ratio, the high catalyst activity 
results in economical liquid hourly space velocities, 
thus requiring only a modest catalyst inventory. 
The mild operating conditions further assure 
minimum loss to by-products. 


HF Alkylation—“HF”’ Alkylation is a catalytic 
process which combines olefins such as propylene, 
butylenes, and amylenes with isoparaffins (usually 
isobutane) to form a mixture of branched chain 
hydrocarbons of higher molecular weight known as 
alkylate for aviation and motor fuel. 


These two processes are readily and economically 
integrated. Together, they form the ideal, most 
practical method for producing alkylate. 


Write for detailed information. Ask also about other 
UOP refining and petrochemical processes, available 
to refiners everywhere, for improving operating 
efficiency and producing better and more profitable 
petroleum products. 


UNIVERSAL OIL PRODUCTS COMPANY 


30 Algonquin Road, Des Plaines, Illinois, U.S.A. 


® 
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PRODUCT IMPROVEMENT 
WITH 





facts 
to 
consider 


WHEN YOU SPECIFY DESALTING EQUIPMENT 


ai EFFICIENCY IS MEASURED IN 
TERMS OF REMAINING IMPURITIES. 
The ultimate measure of any desalting process is its thor- 
oughness in removing salts and impurities—not how much 


salt is removed, but how much salt is left in. 


PETRECO * all-electric desalfters consistently deliver desalt- 
ing results with residual impurities in the 0 to | ptb range. 


Pa SALT “SETTLING” IS NOT TRUE 
DESALTING. Salt settling is one way to remove salts, 
but desalting is something else. ‘Settling’, using long “‘resi- 
dence time” in large volumetric capacity settlers, was one 
of the first methods ever used to remove salts. 


Petreco all-electric desalting is an engineered method for 
the extraction of salts from crude oil. The mixture of the 
oil and salt-bearing brine is combined precisely with the 
correct amount of fresh water, and exposed to the power- 
ful forces of the electric field to achieve fast, efficient 
separation, 


*peTReco is a registered trade mark of Petrelite Corporation. 


Pilot Ages 1 oe 


OR FP Ge Aut 1:O fs 


PETRE<9O 


DIVISION 
3202 South Wayside Drive (P.O. Box 2546), Houston 1, Texas 
1390 East Burnett Street (P.O. Box 7216), Long Beach 7, California 
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TIME, DISTANCE AND SETTLING 


SPACE ARE NOT IMPORTANT FAC- 
TORS IN PETRECO ALL-ELECTRIC 
DESALTING. These natural developments are vital 
only to desalting methods wherein settling is necessary to 
the functioning of the process. 


In Petreco all-electric desalting, engineered emulsification, 
distribution and demulsification bring about rapid, con- 
trolled action. 


Because of this, Petreco desalters are usually smaller than 
vessels used in less advanced methods. This means savings 
in the cost of the vessel required, the amount of piping and 
the ground area needed—and yet provides a maximum 
yield in salt removals. 


Remember—when you specify your next desalting instal- 
lation, there is no substitute for Petreco’s engineering design. 


CANADA: Petreco, 4528 Stanley Drive, Calgary, Alberta 
ENGLAND: Petrolite Limited, 46 Mount Street, London, W. 1 
VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


REPRE ENT A ae - 
BRAZIL: WERCO, Ltda., Avenida Rio Branco 57-s/1410-11, Rio de Janeiro 


COLOMBIA: South American Petrolite Corporation, Callie 19, No. 7-30, 
Office 807, Bogota 

ITALY: O. Wagner, 149 Via Nemorense, Apt. 1, Rome 

JAPAN: Chiyoda Chemical Engineering and Construction Company, Ltd., 
Tokyo Bidg., No. 3, Marunouchi 2-Chome, Chiyoda-Ku, Tokyo 

KUWAIT: F. N. Dahdah, Box 1713, Ai Kuwait 

MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico D. F. 

NETHERLANDS: F. E. C. Jenkins, Hoefbiadiaan 134, The Hague 

TRINIDAD: Neal and Massy, Ltd., Port of Spain, P. O. Box 544 
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This compact console type Operator’s Desk 
makes it possible, from one central location, 
to read as many as 288 thermocouple points, 
or 192 points with identifying card holders. 
Its ElectroniK Precision Indicator and switch 
assemblies are mounted for ease of reading 
whether the operator is sitting or standing. 


The ElectroniK Precision Indicator, accurate 
to 1/; of 1% of full scale, can be of single range, 
double range or extended range type. Use it 
with all types of thermocouples, millivolt 
actuation, or a combination of the two. The 
desk can be supplied with a telephone dial 
system for thermocouple selection, rather than 


Honeywell “Operator’s Desk” 


key or pushbutton switches. Additional equip- 
ment such as lights and clocks can be built in. 


Servicing is simplified. Instrument and switch 
terminal blocks are in the lower rear portion 
of the desk, readily accessible from the back 
of the console. All wiring enters from the bot- 
tom of this compartment. 


Get complete details from your nearby 
Honeywell field engineer. Call him today .. . 
he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Win- 
drim Avenues, Philadelphia 44, Pa. 


Honeywell 
Fiat in Coitiol 
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the 
exact 
amount 
you need 





You get it instantly—from LINDE 


You have no worries whatever about an ample, dependable supply § Take advantage of LinDE’s 50 years of development 
of oxygen for your process when you buy oxygen from LinDE. Full —_ 24 service in the industrial gas field! Write, phone, 


o* ote < . or wire Dept.PR-7.LINDE COMPANY, Division of 
responsibility for production, transportation, and storage at your Union Carbide Corporation, 30 East 42nd Street, New 


plant is assumed by LINDE. York 17, N. Y. Offices in other principal cities. In 


gis Canada: Linde Company, Division of Union Carbide 
Tonnage oxygen. Large amounts of liquid or gaseous oxygencan fa. Limited. 


be supplied from a full-scale oxygen production unit — built and 
maintained by LinpE—directly to your plant. You pay only for 1 

the oxygen you use, at a price guaranteed by LINDE, with no capi- wae 0 Oxygen—call Linps! 
tal investment on your part. "7 


For varying needs. A Driox oxygen storage unit provides a con- 


tinuous flow of liquid oxygen, or converts it automatically to gas. e . Sivire).. 
Constant pressure is maintained, even while the unit is being “nile | 
replenished. Or you can get LINDE oxygen in a single flask, a oy -W-isiie) = | 





cylinder, or banks of cylinders. : TRADE-MARK 
The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Accurate Information Furnished Quickly on the Best Design to 
Fit Your Feed Stock and Other Requirements 


There is no cost or obligation involved. Just send us your data and 
we provide process flow diagrams with complete overall material 
balances best suited for your operation ... ordinarily within 48 hours. 


Alternate designs to fit various feed stocks, octane levels and other 
conditions, available if desired. Contact us for details of this time 
and money saving service. 


Representatives 


D. D. Foster Co., Pittsburgh Rawson-Houlihan Co., Inc., Houston : , 
D. D. Foster Co., So. Charleston, W.Va. The Rawson Co., Inc., Baton Rouge Se a eet mene ey 
Lester Oberholtz, Los Angeles F. J. McConnell Co., New York nati antes 
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DOES THE WOR. 
OF 2 VALVES! 


Provides Double-Block & Bleed in Most Services 


Here's the valve you've been waiting for—Stockham’s new Wedgeplug* 
“O-Seal.” It not only solves all your leakage problems for good without 
lubrication—but also does the work of 2 valves or a line blind. That's 


real economy! 


The two Teflon* “O” rings in the plug do the trick—give constant 
vapor-tight shut-off on both the upstream and downstream seats. And 
the “O-Seal" is non-lubricated—cuts maintenance costs from now on! 








mney ee a mapa 





































Because of the double pressure-sealing effect of the uy 


“O" rings, the upstream seats as well as the down- 
stream seats of this new valve hold ‘“bubble-tight" 
against line pressure. 

The plug in the bottom boss can be pulled to provide 
the tell-tale bleed. In extensive field and laboratory 
tests, this valve held bottle-tight on the upstream as 
well as the downstream seats when the bottom plug 
was removed. There is absolutely no mixing of pro- 
ducts in manifolds. 

Thus the “O-Seal” can do the job of two ordinary 
valves or a line blind in most services. 

Your Stockham representative will advise you about 
the recommended services for the “O-Seal's"” double- 
biock and bleed feature. 







—-— 
—— 
—) 








TELL-TALE BLEED 








RECOMMENDED USAGES 
Stockham's new “O-Seal" is recommended for all ¢ 
services—air, gas, water, steam, propane, hydroca 
etc., as well as for hard-to-hold services. Recommend 
temperatures from minus 300° F to plus 400° F and not 
exceeding 720 psi. 


Available in carbon and alloy steels, 2”- 12” sizes, 1 
200 Ib. pressures. Three port openings—40%, 70° 
round-wrench, handwheel, gear, and motor operated. 


OTHER OUTSTANDING ADVANTAGES — Non-Lubricated—no costly maintenance necessary + Absolute 


shut-off that remains permanently “bubble tight" + Quick, easy operation—won't stick—ever » Double Seating for Double Safety — 
Ground metal-to-metal seat provides shut-off in case fire burns out “O" rings » No Product Contamination - Protected Seats. 


y 


*Patented 
#Tefion: Dupont 
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VALVES 24 FITTINI 
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B&W Insulating Firebrick 


Can this construction cut your costs? 


Simplified design and lower material 
costs in initial construction, ease of 
installation and maintenance, reduced 
downtime and economy of operation— 
these are the benefits of this lightweight 
insulating firebrick construction. 


Here’s what lightweight means, Com- 
pared with dense fireclay refractory 
materials that weigh from 125 to 140 
Ib per cu ft, lightweight insulating fire- 
brick weigh approximately 26 Ib per cu 
ft for B&W’s 2000 degree brick. This 
difference provides two major advan- 
tages: (1) mechanical, which largely 
affects design and construction, and 
(2) thermal, which saves in mainte- 
nance, downtime and operation. 
Savings in design 

and construction 


The use of lightweight IFB simplifies 
engineering requirements and reduces 
costs. A minimum of detailing is 
needed, since the design is engineered 
around one standard shape —a feature 
of B&W. IFB constructions. 


Material requirements are simplified, 
too. B&W IFB can be tailor-cut, drilled 
or shaped as necessary, eliminating the 
need for costly special fired shapes, and 
the delays in obtaining them. Typical 
sections, such as burner openings, ob- 
servation ports and tube supports, can 
be cut and shaped on the job in min- 
utes, using ordinary woodworking tools. 
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Substantial savings are possible in struc- 
tural steel, since insulating firebrick 
roof and wall constructions are lighter. 
In locations with soil of poor load 
bearing capacities, this lightweight may 
also result in reduced foundation costs. 
These savings, coupled with B&W’s 
engineering and service facilities avail- 
able during the design phase, mean 
lower initial costs. 


Savings in maintenance, 
downtime and operation 
Lightweight IFB offer a major thermal 
benefit—they store and conduct less 
heat. Heavy refractories retain heat; in 
the event of forced shutdown, they can 
cause burn-out of expensive alloy tubes, 
where used. The low quantity of heat 
stored by B&W IFB can be quickly 
dissipated, thus protecting these ex- 
pensive tubes. 


Further, this low heat storage permits 
faster heating and cooling. This means 
quicker access to the furnace in the 
event of emergency shutdown. Your 
maintenance crew can get in the fur- 
nace sooner and get it back on stream 
faster. 


Supplied from nearby 
warehouses 
With the use of simplified IFB con- 


structions, refractory repairs can te 
quickly and easily accomplished wita 


standard shapes from a nearby ware- 
house. This eliminates costly delays in 
obtaining special shapes. 


Anchoring devices, too, are simplified. 
Since there are no expensive special 
castings in B&W IFB constructions, 
carbon steel or low alloy rods can be 
used. These are generally available from 
any local steel warehouse. 


Increased efficiency 


Generally, the lighter a firebrick the 
better an insulator it is. Since B&W 
IFB are the lightest insulating firebrick 
made, they are the most efficient in- 
sulators. Per inch of thickness, B&W 
IFB provide more insulation than any 
other refractory material. The result is 
that for walls of equivalent thickness 
less heat is lost with B&W IFB. Casing 
temperatures are lower, thus improving 
working conditions. This means in- 
creased efficiency and reduced operat- 
ing costs. 
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Features of Construction: 


Powell Corrosion Resistant Valves are 
made in stainless steel, Monel, nickel, 
Hastelloy alloys, aluminum and other 
special corrosion resisting metals. 


Solid and double wedge discs of 
gate valves are interchangeable. They 
are precision machined and fitted 
and are accurately guided throughout 
their entire travel. This prevents drag 
of the disc over the seat faces, elimi- 
nating wear of seating surfaces and 
stops undue vibrational noises. 


0.S.&Y. Valves—Stems are threaded 
and guided through a bronze bush- 
ing in upper yoke. (Bushings made 
of other alloys can be supplied on 
special order.) A compression lubri- 
cant fitting in upper yoke is provided 
to lubricate the stem and bushing 
threads and to reduce wear. A con- 


venient shelf is cast on the inner 


sides of yoke arms for suspending the 
gland when renewing the packing. 


All valves are regularly packed with 
Teflon Packing. Globe and ‘‘Y”’ valves 
are available with metal or Teflon 
discs. 


Globe, Angle, Gate and “‘Y” valve 
stems are back seated for repacking 
under pressure when fully open. 


Fig. 2453 DG (Sectional)—Large Stainless Steel 0.S.&Y. | 
Gate Valve. Available with interchangeable solid or split ee 
wedges, Wedges are fully guided throughout their travel. © 


POW ELL...world’s largest 
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Over a quarter century ago, Powell ware: 
duced the Corrosion Resistant Valve. Now, after 
years of pains-taking experiments and exhaustive 
research, Powell offers Valves to handle prac- 
tically every corrosive fluid—valves of every de- 
sign, renter gies cx samc 
metals and alloys. 


For all your flow control requirements—water, 
oil, gas, air, steam, as well as corrosive fluids— 
Powell has the right vaive in the right size and the 
right metal. Consult your local Powell distributor 
or write directly to us. 


/ Fig. 2633—Large, Stainless Steel Swing Check 
-Valve for 150 W.P. Sizes, 2”'to 12”. 


Fig. 2106 (Sectional)—150 W.P. 0.S.&Y. 
Stainless Steel “Y” Valve. 4” to 3”°— 
screwed and flanged ends. 300 W.P. 
valves also available. 


Fig. 2475 (Sectional)—150 W.P. 0.S.&Y. 
Stainless Steel Globe Valve. 300 and 
600 W.P. also available. 4%” to 3°— 
screwed and flanged ends. 





THE WM. POWELL COMPANY + Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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Mold a Heat-Saving Qvercoat 
elated ohare ide... BALDWIN-HILL 


No. 1 


INSULATING 
CEMENT 


On such complicated shapes as this 
steam turbine shell and its exhaust 
piping at Philadelphia Electric Com- 
pany’s Schuylkill Station, B-H No. 1 
Insulating Cement was applied easily 
and quickly to the irregular surfaces. 

Because No. 1 Cement is effective 
to 1800° F, applicators were able to 
apply the proper thicknesses of insu- 
lation to compensate for the varying 
surface temperatures of the different 
zones of the turbine. For instance, 
on the high pressure shell, 10” of 
cement was applied on the hottest 
(1050° F) and 71/4” on the coolest 
(800° F) sections. 

An added advantage, for mainte- 
nance purposes, is that No. 1 may be 
removed from equipment where tem- 
peratures have not exceeded 1200° F 
and reapplied elsewhere. And a rust 
inhibitor prevents any corrosion of 
metal under the cement. 


For more information on B-H No.‘1 
Insulating Cement and other B-H In- 
sulations, write for Catalog or see it 
in Sweet's Plant Engineering File. 


CONTRACT 
APPLICATION 
SERVICE 707 Breunig Ave., Trenton 2, N. J. 


AVAILABLE Kalamazoo, Mich. . . Huntington, Ind. . . Temple, Tex. 
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gum formation can 
destroy a gasoline’s 


good name... 


protect yours with 


When buying gasoline additives, 
keep these three points in mind: 
One, Eastman offers you every 
principal type of gum inhibitor in 
commercial use today. 

Two, Eastman, as a basic manu- 
facturer of the additives it sup- 
plies, maintains complete control 
every step of the way, assuring 
you of a uniform product and con- 
sistent additive performance. 
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Three, Eastman petroleum spe- 
cialists provide on-the-spot serv- 
ice to make sure you obtain the 
most efficient use of the additives 
you buy. Ask them about cutting 
costs through bulk delivery. 

You’ll find Eastman petroleum 


Eastman 
gasoline 
additives 


specialists can give you un- 
equalled technical service because 
inhibition of gum formation is 
their only interest. EASTMAN 
CHEMICAL PRODUCTS, INC., subsid- 
iary of Eastman Kodak Company, 
KINGSPORT, TEN NESSEE. 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tenn.; Atlanta; Chicago; Cincinnati;’ 
Cleveland; Detroit; Framingham, Massachusetts; Greensboro, N. C.; Houston; New York City; St. Louis. 
West Coast: Wilson Meyer Co., San Francisco; Denver; Los Angeles; Phoenix; Salt Lake City; Seattle. 
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OVER 1! MILLION BARRELS OF CRUDE OIL 
ARE DESALTED EVERY DAY BY TRETOLITE DESALTERS 


...average cost: $.0013 per barrel! 


TRET-O-LITE* Chemical Desalters are in use in 
refineries throughout the world, reducing salt contents 
in the 95% to 100% range, at an average chemical 
cost of about 1.3 mills per barrel. 


HOW TRET-O-LITE 
CHEMICAL DESALTING WORKS 


TRET-O-LITE destabilizer is proportioned into the 
suction line of the crude charge pump to assure com- 
plete dispersion. Washwater (5% by volume of crude 
charge) is injected immediately following the charge 
pump. The oil, chemical and washwater mixture is 
raised to operating temperature, passed through an 
emulsifying valve, and then through a coalescing sec- 
tion to promote particle growth. The mixture then 
enters the desalting vessel which provides additional 
water-washing and settling time. The salt-free crude 
flows to the still and the saline effluent to the sewer. 


*TRET-O-LITE is a registered trade-mark of Petrolite Corporation 


PETROLITE 


CORPOR#Aa ft ON 


TD S9-1R 


TRETOLITE COMPANY 


DIVISIONS 





4 CHOICES AVAILABLE 
TreEtT-O-LITE Desalting is available to refiners 
through four different acquisition options: 

1. STANDARD PROPOSAL—Construction by re- 
finer according to plans and specifications fur- 
nished by Tretolite Company. 

2. STANDARD PROPOSAL WITH GUARANTEE— 
As per standard proposal, but with desalting per- 
formance guaranteed. Engineering fee is charged 
when performance is guaranteed and acceptance 
tests are conducted. 

3. PURCHASE—Tretolite Company delivers all de- 
salting plant equipment for erection by refiner or 
his contractor. 

4. RENTAL, WITH OPTION TO PURCHASE— 
Equipment furnished by Tretolite Company for 
erection by refiner or his contractor. Payment by 
predetermined annual rental fee. 

With all of above plans, Tretolite engineers inspect 

during construction and supervise start-up and 
acceptance tests. 


For complete information 


ask the Man in the Red Car. 
Or write to... 


CANADA: Petrolite Corporation of Canada, Limited, 309 Alexandra Bidg., 
Edmonton, Al 


ENGLAND: Petrolite Limited, Heathcoat House, 20, Savile Row, London W. 1. 
VENEZUELA: South American Petrolite Corporation, Hotel Avila, Caracas 


Lad ata 8 Oe Se 


BRAZIL: WERCO, Ltda., Avenida Rio Branco 57-s/1410-11, Rio de Janeiro 
COLOMBIA: W. F. Faulkner, Calle 19, No. 7-30, Office 807, Bogota 
GERMANY: H. Costenoble, Guiollettstrasse 47, Frankfort, a.M. 

ITALY: NYMCO S.p.A. 9, Lungotevere A. da Brescia, Rome 

JAPAN: Maruwa Bussan KK, No. 3, 2-Chome, Kyobashi, Chuo-Ku, Tokyo 
KUWAIT: F. N. Dahdah, Box 1713, Al Kuwait 

MEXICO: R. E. Power, Sierra de Mijes, No. 125, Mexico, D. F. 
NETHERLANDS: F. E. C. Jenkins, Hoefbladiaan 134, The Hague 

PERU: International Gas Lift Company, Apartado 71, Talara 

TRINIDAD: Neal and Massy, Ltd., P.O. Box 544, Port of Spain 
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can give you a tighter 
grip on gauge costs! 


Been looking at gauge buying in your plant 
as “routine”? In terms of gauge performance 
you need, accuracy you get, price you pay 
. - . and how and where you buy? You can 
pick up real savings with a closer look at 
your gauge requirements . . . and at what 
United States Gauge offers. USG features the 
world’s largest stock of indicating dial pres- 
sure gauges. Over 50,000 standards, plus 
specials, with all possible choices of sizes, 
case stylings, pressure ranges and case mate- 
rials . . . up to and including the finest gauges 
of highest accuracy. One source meets 99% 
of your pressure gauge needs, with the exact 
gauge for the exact purpose at the right price. 
And one phone call to your USG distributor 
taps that source. See the Yellow Pages, or 
write for catalogs and name of your nearest 
USG distributor today. 


UNITED STATES GAUGE (3) 


Division of American Machine and Metals, Inc., Sellersville, Pa. 


‘ 


Replacement costs too high? 
Volume - priced, precision - built 
USG drawn-case gauges are the 
money-savers for replacement of 
any A.S.A. Grade B gauge in 
your plant (accuracy of 2% guar- 
anteed). These standbys are spe- 
cified by more than 60% of orig- 
inal equipment manufacturers to- 
day. Proof of USG reliability and 
value! Write for Catalog 64A. 
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Paying a premium for quality 
design, reliability? Check the new 
USG A-Line, premium design at 
savings up to 40% of premium 
prices! Meets A.S.A. Grade A 
Standards, including accuracy of 
1%. Wide range of cases, sizes, 
movements, pressures cuts you in 
on A-Line savings wherever you 
need dependable gauge perform- 
ance. Write for Catalog 305. 


Paying for performance you don’t 
get? Look at the USG Super- 
gauge® line. Built like a watch 
to A.S.A. specifications for Grade 
AA Test Gauges, these gauges pay 
for themselves in long-lived, de- 
pendable performance and lower 
maintenance costs. Accurate to 
0.5% of scale range. Full selec- 
tion of case styles, sizes and op- 
tions. Write for Catalog 1819. 


Lesing out on highest accuracy? 
USG Test Gauges are the elite 
of the industry, equalling or ex- 
ceeding A.S.A. Grade AA stand- 
ards with accuracy as high as 0.2 
of 1%! Styles, sizes and case ma- 
terials for all types of laboratory 
and test uses. You can’t buy higher 
quality and precision in a test 
gauge! Get your money's worth 
at USG. Write for Catalog 400. 
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“just like the BIG ONES” 


Each Stearns-Roger Packaged Compressor Plant is engi- 
neered and built like a main-line compressor station, matched 
to present and anticipated field conditions as well as prob- 
lems presented by each installation. Every unit gives you 
choice of compressor and auxiliary equipment, proven 
Stearns-Roger engineering and assembly, installation, initial 
operation and checking by Stearns-Roger service personnel, 
and prompt delivery. 


Each plant is packaged for transport in one unit, by rail or 
highway, ready for connection and start-up immediately upon 
arrival. Where gases of any type must be compressed, these 
Stearns-Roger plants offer the lowest installed cost per 
horsepower. 


DENVER © HOUSTON ® EL PASO © SALT LAKE CITY 
STEARNS-ROGER ENGINEERING COMPANY, LTD., Calgary, Alberta 


ENGINEERS © CONSTRUCTORS © MANUFACTURERS 
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WEST COAST INSTALLATION 


Write for our 
brochure: 
Packaged Compressor Plants 
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—the pipe insulation that’s worth more money! You-can't 
match UNIBESTOS for stamina. It was 

boiled in water for 72 hours to pass a recent 

or -19 Chi lor-tdle)a me ¢-3-) OM ad -1-J01 | Oma lome) sl-lallale nati ome) 
Kovareriqereliat-lmelanelepems(el ial ¢emr-lisilel-parereliale)(-)¢-m-lel-t-lale- 

fo) ie-\'a late Pam aLeMmalesyaliaremelani-lillalem-luc-\ me igelnms) | el— 

24 hours of drying restored initial characteristics 
without change in form or function. No other 

insulation is so clean and easy to cut—so 

quick and simple to apply—so durable in service 
Temperatures to 1200°F. Sizes to 44” o.d 

Single-Layer thicknesses to 5”. Ask for 

Catalog F76-321 with exclusive ‘‘d'' Factor Tables 

Union Asbestos & Rubber Company 

General Sales Offices: 1111 W. Perry St., 

Bidomington, Illinois. Distributors 
in Principal Cities 
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Here’s a vertical turbine with 


TERRY SOLID WHEEL 


and all its advantages 






































When it comes to judging a turbine’s 
ability to deliver in vertical service, 
ratings tell only half the story. It’s the 
Terry construction refinements that 
give you assurance of long-range oper- 
ational economy: Thrust bearing de- 
signed to absorb external pump thrusts 
...catbon ring glands specially made 
for vertical operation ... casings and T 





bearing housings split vertically for 
easy accessibility. 

But most important, the Terry verti- 
cal turbine has an almost indestructible 
rotor. A single forging of special com- 
position steel, it has no separate parts 
to loosen or work out. As the only 
function of the blades is to form a 
series of pockets, any wear which might 
occur would not materially affect 
horsepower or efficiency. 

If your application demands a verti- : 
cal turbine, specify Terry solid wheel. JB Strait 
Available in capacities from 5 to 300 piri 
horsepower. And remember, the extra — 
durability built into these vertical tur- The $ 
bines is typical of every turbine in the fits ti 


complete Terry line. @ featu 
For further information, send for a Wp **°% 
copy of bulletin S-137. 


THE TERRY STEAM TURBINE Co. 8!“ 
TERRY SQUARE, HARTFORD 1, CONN. Third 
No sl 
i screer 
i is sim 
Write 
dimen 


73-1210 
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protect your equipment against scale and dirt 


































Exterior view of NEW Sarco 
Type “AT’’ Pipe Line Strainer. Note 45° blow-down 

ongle to facilitate piping 
owoy from strainer. 






with this 


NEW SARCO 















verti- 
tible Cutowoy of NEW Sarco Type “‘AT"’ Strainer 
com- shows sediment collection chamber below screen 
Standord screen used in Sarco “AT’’ Strainers 
— is key to their uniformly successful performance. 
y 
rm a 
night 
ffect 
verti- | one of the new Sarco Type “AT” 
heel. Strainers and you’ll notice at once that its design 
> 300 is a marked improvement over that of 
contemporary strainers...in three important ways: 
1 tur- The Sarco screen, key element of the unit, 
in the fits tightly into a long, tapered screen seat. This 
feature absolutely stops the by-passing of particles 
for a around the screen. Secondly, the rigid, welded 
construction of heavy-gauge brass makes sure the fit 
will remain tight, even when trapped sediment 
CO. builds up pressure. 


Third, you’ll see that the new AT is easy to clean. 
No sharp edges or weave crevices in the 

screen for particles to cling to. Blow-down cleaning 
is simplified by the 45° angle construction. 


Write for Sarco Bulletin No. 1210B which gives 
dimensions, capacities, and technical data. 7317-8 









NOTE THIS ADDED 
PROTECTION AND CONVENIENCE 


1. Bodies of heavy-duty 250 psi semi-steel. 
Tensile strength to 30,000 # per square inch 
minimum. 
2. For maximum strength, bodies are reinforced with 
external rib. 
3. Long, tapered screen seat assures correct screen 
position and tight fit without buckling. 
4. Cap design provides a sediment collection 
chamber below screen. 
5. Generous proportion of open screen 
area in relation to pipe size 
minimizes pressure drop. 

















SARCO 


COMPANY, INC. 
635 Madison Avenue, New York 22, N. Y. 












Pe all 
STRAINERS « STEAM TRAPS + TEMPERATURE CONTROLLERS + HEATING SPECIALTIES 
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Pritchards solution to volume hydrocarbon recovery... 


with, above all, GOOD FINANCIAL DESIGN 





One of the largest petro-chemical plants ever 
built — National Petro-Chemical Corporation's 
Tuscola plant—has changed an entire industry's 
thinking about hydrocarbon recovery. Designed 
and built by J. F. Pritchard & Company, Tuscola 
extracts ethane, propane and butane from nat- 
ural gas using an oil absorption cycle in the 
extraction section shown above. The result: 
50% more ethane per dollar invested than with 
low temperature condensation plants, and ap- 
preciably lower operating costs. Tuscola has set 
new profit potentials for the fuller utilization of 
natural gas. 

Creative engineering as exemplified by Tus- 
cola is only part of Pritchard’s over-all approach 
to plant construction. Pritchard services —rang- 


NI 
nN 


ing from economic surveys to delivery of a turn- 
key job — all focus on one main consideration: 
good financial design. Engineering and con- 
struction are our long suits — but profitable, on- 
stream operation is the basis of our reputation. 

If you are planning new construction in the 
gas, petroleum, petro-chemical or power fields, 
give us an opportunity to show you how good 
financial design can work for you. 







J. Pritchard eco. 


ENGINEERS © CONSTRUCTORS 
. Dept. 409, 4625 Roanoke Parkway, Kansas City 12, Mo. 
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‘ OFFICES IN CHICAGO, HOUSTON, PITTSBURGH, NEW YORK 
SERVING THE GAS, POWER, PETROLEUM AND CHEMICAL INDUSTRIES 
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Rocky spots the advantages of 
color-coded Rockwood Unions 


Color-coding makes identification easy for warehouse personnel and pipe fitters 














me 


Nut-Gray — 2 Silicon Bronze Seats (Type 601): Nut-Black — 2 Stainless Steel Seats (Type 602): 
These seats prevent corrosive action, electrolytic action, and For use with corbon steel pipe and where there are severe tem- 
dezincification of seat joint. Silicon bronze withstands much higher perature or acid conditions — but where an all stainless steel 
temperatures than ordinary bronze or brass — perfect for chem- installation isn't necessary. 

ical, steel, rubber, poper, and textile industries. 





Nut-Olive Drab — 
Moly Steel Seats (Type 603): 


Provides Hardness Differential and of- 
fers extra strength and resistance 
against corrosion. Male seat specially 
hect treated for 150 Brinell greater 
hardness than female seat. 








Nut-Gray — Moly to Silicon Bronze Seats (Type 604): 


Combines advantages of Types 601 and 603. Specially adapt- 
able for shipboard use. 








You get all these advantages too— 


ROCKWOOD SPRINKLER COMPANY 
721 Harlow Street 


All parts are completely inter- piping requirements. They are highly 
Worcester 5, Massachusetts 


changeable. Rockwood Cold Forged __ corrosion-resistant and are sold off 

Steel Unions will not gall in‘“‘making standard Black Steel price list. 

up” because the male seat is 150 Packed in cartons for palletizing. All 

Brinell harder than the female seat. Unions are tested and listed by 

This is the Hardness Differential you © Underwriters’ Laboratories, Inc. 

need in replacement and new work. Write for complete information 
Rockwood Unions meet all general _ today. 


ROCKWOOD SPRINKLER COMPANY 


Distributors in all principal industrial areas 


Please send me further informa- 
tion on Rockwood Unions. 


y yoRr«K 
STRIES 
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WORLD-WIDE OPERATION 


A timely reminder that plant construction knows no na- 
tional boundaries is the Fifth World Petroleum Congress. 
For wherever you plan to build . . . Canada or Cuba, 
Europe or the Middle East . . . you will find Procon ready 
and organized to handle your requirements in any part of 
the Free World. Skilled designers, engineers and construc- 
tion crews can quickly be on the job building a petroleum, 
petrochemical or chemical plant or processing unit as 
required. And you may be sure it will be built to your 
satisfaction . . . to precise specifications and on time! 









WE INVITE YOU TO VISIT US 
AT BOOTH 643 IN THE 
NEW YORK COLISEUM, 
MAY 30 THROUGH JUNE 5. 


® 


1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS. U.S.A. 


PROCON (CANADA) LIMITED, TORONTO 18. ONTARIO. CANADA 
PROCON (GREAT BRITAIN) LIMITED, LONDON, W. C. 2. ENGLAND 
PROCON INTERNATIONAL &.A.. SANTIAGO DE CUBA 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, PETROCHEMICAL, AND CHEMICAL INDUSTRIES 
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Ne AN AUTOMATIC, COMPACT Limiforque 


-FOR OPERATING YOUR 


Plug Valves 


*-IN 8 TO 16 SECONDS 
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Another LimiTorque first — here’s the answer to the 
problem of motorizing your wrench (hand) operated 
Plug Valves . . . a simple, easily installed unit that 
can be built either to NEMA IV (weather-proof), or 
NEMA VII (explosion-proof) standards . . . an in- 
expensive, sturdy, fully reliable and extremely com- 
pact assembly that requires no gear changes or mod- 
ifications, other than to supply a motor with the proper 
output speed. The LimiTorque Linear Operator con- 
sists of motor and double reduction gearing which 
drive a traveling screw and a crank that is easily 
mounted to the square shank of plug valve. 

As noted in the illustrations, the entire assembly 
can be readily adapted to your plug valve while in 
service, by merely mounting the crank on the plug 
shank and strapping the support bracket to the pipe 

. The Linear Operator is supplied with all necessary 
adapting parts such as the support bracket and straps 
for mounting on the pipeline; also the necessary crank 
arm for mounting on the square shank of valve plug 
— The entire construction and operation is indeed 
simple . . . and the purchase price and installation 
costs are comparatively low. 

A torque of 175# is developed at the valve, which 
is normally more than enough to drive most wrench- 
operated plug valves up to 6” in size. If power fails, or 


manual operation is desired, the mere removal of a 
pin (which connects the traveling screw to the crank 
arm) will divorce the crank from the Linear Operator 
assembly — and a bar placed in the bushed bore of 
the crank arm will operate the valve. (No special 
wrench is needed.) The mere flick of a switch to the 
direction of travel desired will operate the valve . . . 
Contact your valve manufacturer, or your nearest 
LimiTorque Sales Engineering Office. 

Full details on this new LimiTorque Linear Opera- 
tor are contained in Bulletin 20-58 . . . send for copy 
on your business letterhead. 


THERE 1S NO SUBSTITUTE FOR om 


Limilorque’ 


PHILADELPHIA GEAR CORPORATION 
ERIE AVE. & G STREET. PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 

INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID AGITATORS * FLEXIBLE COUPLINGS 


Limitorque Corporation « Philadeiphia 


For more data on advertised products, use Readers’ Service Cards, last page. 



































TRAP SELECTION 


Initial cost versus installed cost 


Everybody wants to save money in the purchase 
of steam traps, or anything else. 


But a wise buyer will recognize that the real cost relates 
to the entire useful life of his plant, and that selection of the most 
efficient trap for a given application is an 
important consideration. 
Compare the efficiency of Nicholson traps with that of 
aa | so-called “bargains” and you'll see why plant engineers 
a : responsible for successful operation usually insist on Nicholson. 
$T-102 








OF WILKES-BARRE 


ce 
sa ~ 


W. H. Nicholson and Co. * 14Oregon Street * Wilkes-Barre, Pa. 
Distributors in all principal cities 
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You'll never have to nurse this O, Analyzer 


What are your most serious complaints about 
O, analyzers? Cumbersome? Slow? Unstable? Hard 
to service on the job? 

You won’t find these potential trouble-sources 
in our new Unitized O. Gas Analyzer. They’ve 
been literally ‘“‘designed out”? by L&N engineers 
with experience totaling millions of man-hours 
in industrial gas analysis. 

The Unitized O, Analyzer is reduced to the 
essentials consistent with highly efficient O, meas- 
urement and control. The entire analysis is made 
within the 2-component team of O, Analyzer 
Assembly and Speedomax® recorder, eliminating 
unwieldy auxiliary components such as sample 
conditioners. Due to its direct magnetic operation, 
the equipment employs neither auxiliary gas sup- 
plies, chemical reactions, nor combustion. Sample 
and calibration controls are accessible externally, 
without disturbing the measuring system. 

We’ve introduced sampling innovations, too. 
The Analyzer gets a sample not only cleaned but 


purified. A typical sampling lag is 1 sec per 45 ft 
of 14” tubing, up to several hundred feet. 

The Unitized O, Analyzer can help to stream- 
line O.-dependent processes. For pertinent details 
of this O, monitor, write to 4923 Stenton Ave., 
Phila. 44, Pa., for Folder ND46-91(5). 


PERFORMANCE 
Range 0 to 5% O., 0 to 10% Oc, or higher 
in flue gas or N, as specified. 
Accuracy 0.15% O, 
Sensitivity Better than +0.05% O, 
Stability Better than +0.15% O, 
Response 4 sec for initial response; 
40 sec for 90% response. 


ial 
LEEDS iN NONTHRUP 


‘ 
instruments VN automatic controls « furnaces 
4 a 


For more data on advertised products, use Readers’ Service Cards, last page. 
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What pressure gauge 


for your 
particular need? 


The clear-cut economical answer to your specific 
gauge problem is right here in the Marsh line. 
It is here because the Marsh line contains the 
world’s most complete range of gauges in the 
three broad brackets of gauge applications. 


THE "MASTERGAUGE” GROUP...for those ex- 
treme services that demand the ultimate in gauge 
precision, accuracy and stamina. 


THE “QUALITY” GROUP...also for tough condi- 
tions, but less severe than the conditions served 
by the ““Mastergauge’’ Group. 


THE “STANDARD” GROUP... for the general run 
of pressure gauge services. 


While these three brackets run a wide gamut of 
prices, the difference between them is not so 
much a matter of grade as a matter of kind and 
purpose. All gauges in all groups reflect Marsh 
precision and quality. Collectively they cover prac- 
tically every conceivable gauge requirement. 


The answer is in the catalog... but if you have a 
special problem let our engineering department 
work with you to select the most efficient, most 
economical solution to your problem. 


MARSH INSTRUMENT CO. 
Sales Affiliate of Jas. P. Marsh,Corp. 
Dept R, Skokie, Illinois. 
Marsh Instrument & Valve Co., (Canada) Ltd., 
8407 103rd St., Edmonton, Alberta, Canada. 


Houston Branch Plant, 1121 Rothwell St., 
Sect. 15, Houston, Texas 
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FORMALDEHYDE 


These fluids are == —Ssncuny 


MOLTEN METALS 


difficult to meter... sutrue nioxine 


HYDROBROMIC ACID 
SULFURIC ACID 
HYDROCHLORIC ACID 
LIQUID BROMINE 
LIQUID CHLORINE 
FLUORINE GAS 
HYDROFLUORIC ACID 
HYDROGEN FLUORIDE 
SULFUR DICHLORIDE 


The Lapp Pulsafeeder is a highly-specialized, 

precision pump suited to a wide variety of special 

applications involving controlled-volume 

pumping of fluids. It’s a combination piston- 

diaphragm pump having a hydraulically balanced 

diaphragm and a closed hydraulic system. The reciprocating piston action provides 
accuracy of positive displacement while the diaphragm isolates liquid being pumped from 
the pump’s working parts. Eliminates need for stuffing box or running seal . . . prevents 
product leakage and contamination. Pumping speed is constant, variable flow results from 
variation in piston-stroke length . . . controlled manually by hand-wheel, or, in Auto- 
Pneumatic models, by instrument air pressure responding to any instrument-measurable 
processing variable. Pulsafeeder capacities range from 585 ML per hour up to 

24 gpm maximum flow and pressures from minus atmospheric to 6800 psig. 


Specify Lapp Pulsafeeder when you need continuous (or intermittent) pumping, at accurately 
controlled volume, of fluids which cannot be satisfactorily exposed to conventional pistons, 
cylinders and stuffing box packing. Or because of the corrosive action of chemicals 

andjor the need for protection of product against contamination. 


WRITE FOR BULLETIN 440 containing typical applications, 
flow charts, description and specifications of models of various 
capacities and constructions. Lapp Insulator Co., Inc., 

Process Equipment Division, 3408 Poplar Street, 

Le Roy, New York. 
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THE U. $. TREASURY SALUTES THE CHEMICAL INDUSTRY 


guue.g, 2aSe 


a 





—and its people who buy Savings Bonds ”e 
and strengthen America’s Peace Power e 


Every family and every industry in this country benefit, 
directly and indirectly, from the work of our great chemi- 
cal industry. Those whose lifework is in chemistry may 
well take pride in the vast good that stems from their 
profession. Thousands upon thousands of people in the 
chemical field are proud, too, of their share in America’s 
Peace Power, for they are making regular purchases of 
U.S. Savings Bonds. 

Buying Shares in America through the Payroll Savings 
Plan is a convenient and systematic way to practice thrift. 
It helps these patriotic people enhance their resources for 
home building, for education and for greater security after 
retirement. 

If your company has not yet installed a Payroll Savings 
Plan, start at once. The easy first step is to telephone your 
State Savings Bond Director for the help he will give you, JAMES C. VICKERS is pictured here practicing his highly su 


specialized skills in one of our country’s great chemical plants. 

- Mr. Vickers is typical of the thousands of expert workers in this 

Department, Washington Bad, hs New field who are buying U.S. Savings Bonds regularly. Mr. Vickers AT ¢ 
uses his company Payroll Sevings Plan to make regular con- POR 
tributions to the Peccs Power of his country. 





gladly. Or write to Savings Bonds Division, U.S. Treasury 


Petroleum Refiner 





@ | 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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Stainless Steel 
beats high temperature 
sulfide corrosion 


AT GULF OIL’S 
PORT ARTHUR, TEXAS, REFINERY 


United States Stee! Corporation—Pittsburgh 
American Steel & Wire—Cleveland 

National Tube—Pittsburgh 

* Columbia-Geneva Steel—San Francisco 
Tennessee Coai & lron—Fairfield, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


These atmospheric and vacuum distillation units, until just recently, 
processed about 32,000 barrels of West Texas sour crude per day. The 
atmospheric tower, barely visible in the right background, fractionates 
the crude to produce wet gas, straight run gasoline, light naphtha, light 
and heavy furnace oil, atmospheric gas oil and reduced crude. The 
vacuum tower in the center fractionates the reduced crude into light and 
heavy vacuum gas oil and bottoms. 

Stainless Steel is the most practical material to withstand high tempera- 
ture sulfide corrosion in the lining of these units. Operating temperature 
in the bottom shell of the atmospheric tower is 600° F. and in the vacuum 
tower it’s 680° F. The 5," Type 405 Stainless Steel lining in the vacuum 
tower has been in service for ten years, and it hasn’t shown one sign 
of failure! The atmospheric tower was not originally designed with Stain- 
less and later was found to be corroding so badly that a Type 410 Stainless 
Steel lining was installed in the lower part of the tower. 

It pays to design with the right material from the start. If you need corro- 
sion resistance and strength at high temperatures, there is no material 
that can match the performance and economy of Stainless Steel. Order 
USS Stainless Steel through your U. S. Steel representative or your local 
Steel Service Center. USS is a registered trademark 


United States Steel 














VALVE POSITIONER 


Couples advanced 
electronic control with 
smooth pneumatic action 


A skillful combination of new and proven design features, 
the Taylor 713R Valve Positioner converts an electrical 
milliampere input from the controller into a pneumatic 

force insuring positive positioning of the valve actuator propor- 
tional to the electrical input. It permits full utilization of the 
desirable characteristics of electronic control, coupled with 
the power and smooth throttling action of pneumatic valve 
actuators. 


The 713R has unmatched stability, due to a powerful, 
balanced armature that reduces the effects of shock and 
vibration to a minimum. It is designed for use in hazardous 
areas designated for Class I, Group D, Division I equipment. 


CHECK THESE FEATURES 


1. High threshold sensitivity— made possible by compact, 
powerful torque motor which positions stainless baffle with 
respect to stainless nozzle. 

2. Faster operating—due to high capacity leakless booster 
relay. 

3. Wide supply pressure range—operates with air supply 
pressure between 20 and 50 psi. 

4. Economy of installation and operation—designed for use 
on regular plant air. 

5. Easy, safe servicing—externally-mounted booster relay 
can be removed without breaking the electrical circuit, and 
without affecting its protection in hazardous areas. 

6. Standard input ranges—1 to 5 ma, 4 to 20 ma, and 10 to 
50 ma dc signal. 

7. Great adaptability —same basic positioner can be applied 
to reverse or direct actuators, reverse or direct valve bodies, 
and other makes of actuators. 


See your Taylor Field Engineer, or write for Bulletin No. 98334. 
Taylor Instrument Companies, Kochester, N. Y., or 
Toronto, Ontario. 























Taylor Electro-pneumatic Valve Positioner mounted 
on new Taylor LIN-E-AIRE* Valve Actuator. 


*Trade-Mark 


Electronic 
Process 
Control 


Taylor DL nslrumends MEAN ACCURACY FIRST 


For more data on advertised products, use Readers’ Service Cards, last page. 





PETROLEUM REFINER—V ol. 38, No. 


NEW TAYLOR ELECTRO-PNEUMATIC | 





| 








KE 


servic 
the o 
strens 
provi 
Kast 
( 
select 
Stand 
conne 
press 
rated, 


Key-K 
any Ff 
You'll 








a 


te. 
» = 
a 


hanes 





KEY-KAST, Long Tangent Elbows 
provide uniform strength 


KEY-KAST Long Tangent Welding Elbows will give you outstanding 
service in any high pressure, high temperature alloy piping system. They are 
the only long tangent elbows with cast steel walls of uniform thickness and 
strength. Nipples and extra welding are eliminated — long tangents can be 
provided at either or both ends. 


Quality controlled through the most rigid metallurgical standards, Key- 
Kast Elbows meet ASTM specifications, and ASME and ASA code requirements. 

Call your Key-Kast representative for prompt, experienced service in 
selecting the Key-Kast Long Tangent Elbow best for you. Available in all 
standard sizes and schedules with tangent lengths as long as half the O.D. of the 
connecting pipe . . . and specially designed to meet specific conditions of 
pressure, temperature and lading. W-K-M Division of ACF Industries, Incorpo- 
rated, P. O. Box 2117, Houston, Texas. 


WKM 


SERVING INDUSTRY 


Key-Kast Fittings can handle 
any piping job. Spécify them. 
You'll get outstanding service. 





Uniform Wall Elbows 


Key-Kast Long Tangent Elbows 
have uniform cast steel walls ap- 
proximately 15% heavier than the 
required minimum thickness of pipe 
walls of the same |.D. For extra 
highly stressed line sections, the wall 
thickness can be increased as much 
as desired — without sacrificing uni- 
formity. 

The flexibility of Key-Kast Elbows 
permits their use in piping systems 
based on the usual piping stress 
calculations. Write for engineering 
bulletin entitled “Key-Kast Welding 
Elbows in Piping Stress Calculations,” 
for W-K-M’s Quality Control Specifi- 
cations No. 102958 (conventional 
steam power) and No. 103058 (nu- 
clear power). 


Products of W-K-M’s 
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Where Corrosion is a problem... 


Specify BLAW-K NOX Electroforged’ 
Grating and Treads 


For maximum service in corrosive environments, 
Blaw-Knox Electroforges grating of the world’s 
finest corrosion resistant metals. Monel, Cor-ten, 
stainless steel, and aluminum, proven throughout 
industry, Electroforge into rigid, one-piece grating 
to withstand the most corrosive conditions. 
Electroforging crossbars to bearing bars elimi- 
nates crevices and joints where corrosion usually 
starts. Rigid, one-piece construction cuts to fit 


BLAW KNOX 


8&4 For more data on advertised products, use Readers’ Service Cards, last page. 


neatly around beams, pipes, and other installations. 

For safe walking in any weather, Blaw-Knox 
grating features the twisted crossbar, and choice of 
two types of bearing bars, square, or serrated. For 
conventional uses specify Electroforged steel grat- 
ing, galvanized or painted. 

For information on how to specify the Blaw-Knox 
Electroforged Grating and Treads to solve your 
problem, write for Blaw-Knox Bulletin 2527-R. 


BLAW-KNOX COMPANY 


Blaw-Knox Equipment Division 
Dept. D, Pittsburgh 38, Pennsylvania 
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EASIEST 

TO READ- 

MOST ACCURATE 
GAGE EVER! 


2006 contains these gagers 
“most wanted” features: 


Large, white numbers on black for maximum visibility and 
accurate readings. Teflon bearings for minimum friction, greater 
gaging accuracy. Superior quality components, 
precision machining, clean, modern design for dependability and service. 
Rugged construction, minimum maintenance. Simple, fast adjustment. 
Easy attachment of transmitters for remote reading systems. 
These are some of the exclusive S&J features that make 2006 a 


major achievement in tank gages. Write for details today. 


SHAND AND JURS 


SHAND AND JURS COMPANY 2600 Eighth Street, Berkeley 10, California 


A Subsidiary of General Precision Equipment Corporation 
Branch offices and representatives in principal cities 


4825 
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* Working with you and your contractor— 


“ts SOURCE OF SUPPLY 
al, RESPONSIBILITY 


~ He for. all this chemical and 
petroleum equipment 


Through the integrated facilities of 
YUBA—NATIONWIDE to serve you best 


The problem of-coordinating all the purchases and de- 
livery of specialized equipment for chemical, petroleum 
and petrochemical plants can be greatly simplified — 
when it is packaged as a single responsibility with Yuba. 


The advantages to you, your consultants and your 
contractor are many. The experienced Yuba organization 
is geared to deliver a fully integrated service every step 
of the way: through equipment design, engineering, 
manufacturing, installation and erection. 


Operating nationwide, Yuba plants are ideally 
equipped and located to maintain the highest product 
quality standards and meet the most demanding com- 
pletion dates — economically. 


Call in your Yuba man. Discuss your plans and prob- 
lems with him. See how your job can be made easier 
with his and Yuba’s help. 


DIVISIONS AND SUBSIDIARIES SERVING THE 
CHEMICAL AND PETROLEUM INDUSTRIES: Yuba Heat 
Transfer Division + Adsco Division + Yuba Manufacturing 
Division « Southwest Welding & Manufacturing Division + Judson 
Pacific-Murphy Division + Yuba Consolidated Erectors, Inc. 

















Write for free copy of new Yuba 
Bulletin 858-PR for full details. 


VUBA PRODUCTS FOR THE CHEMICAL 
AND PETROLEUM INDUSTRIES 








Columns 
Stacks 
Ladders & platforms 
. Scrubbers 

. Heat exchangers 
Pressure vessels 


« Reactors 


enevesyer= 


Storage bins 





9. Expansion joints 
. Condensers 
. Cone roof tanks 
12. Floating roof tanks 


Structural steel 





YUBA CONSOLIDATED INDUSTRIES, INC. 


351 California Street, San Francisco, California 























Proper Hoists 





on safe use of 
Ti talet-mr- tale men lelt-3 am i ial-t— 


Hoists vs. Hernia 


A manufacturer said recently 
that 75% of his compensation 
claims were connected with 
hernia—a common hazard in 
heavy lifting. About the same 
time, we heard from the Ohio 
Bureau of Workmen’s Com- 
pensation that the average 
hernia claim (circa 1957) was 
$750. No need to stress the 
need for hoists instead of mus- 
cle for lifting tasks. Said “‘Oc- 
cupational Hazards” maga- 
zine: (Hoists) with proper at- 


tention, given slings and periodic inspections, will help substantially in re- 
ducing back injuries and hernia claims by reducing the strain on workers.” 


A Few Rules for Safe Use of Hoists and Slings 


1. Use a proper size hoist—not human 
backs and muscles—for every heavy 
lifting job. 

2. Never use load chains as slings. 
Chain links break easily after distor- 
tion. 


Proper Fittings Give Slings Ad 


3. Use the sling that’s right for the job. 
There’s a Tuffy Sling for every pur- 


pose. 

4. When loading slings with more than 
2 legs: load a 3-legged sling as though 
it had 2% legs; load a 4-legged sling 
as though it had 3 legs. 


ded Safety and Service Life 


Union offers a sling fitting for every need. We recommend having them factory- 
fitted when you order your slings, but they can also be fitted in your own rigging 
loft. Shown here are two of a score of different fittings used on Tuffy Slings. 





NEWCO STANDARD CHOKER HOOK: 
Standard in design, but extra high in 
quality and safety. Castings are always 
smooth and clean. No cutting or chaf- 
ing slings. This hook can be attached 
to the end of sling instead of the main 
body, thus allowing the main part of 
the sling to be free of fittings. 





NEWCO PIPE HOOK: Precisely “tai- 
lored” to the job of moving and laying 
pipe. High strength steel. Capacity of 
3500 Ibs. Pad at end allows threaded 
pipe to be handled without damage to 
threads. Eye opening is large enough 
to accommodate a shackle or thimble. 
Hook has a lifting handle for easy 
moving. 


Made for Each Other: Tuffy Slings and Hoist Lines 


Tuffy Slings and Hoist Lines 
make a top-performing team for 
every kind of hoisting work. Tuffy 
Slings are made of a patented, 
9-part machine-braided wire fabric 
that’s extra flexible, and isn’t ma- 
terially damaged by knotting or 
kinking. Tuffy Hoist Line is a spe- 






¢Y 


,. cial rope construction for use on 


= all types of overhead cranes, der- 


ricks and clamshells—and wher- 
ever else an extra-quality, extra 
safe hoist line is needed. Reports 
from the field tell of Tuffy Hoist 
Lines running two and three times 
as long as ropes previously used. 





Tuffy Kink-Resistance is Unmatched 
Kinking is one of the worst hazards of 
wire rope and sling use. With ordinary 
wire rope slings, an acute kink results in 
serious damage and weakening that 
makes the rope unsafe for further use. 
With Tuffy, it’s a different story. The 
super-flexible fabric is just about impos- 
sible to kink. If it does under excep- 
tional conditions, the kink can be easily 
straightened out with no harm done. 





Safest Ferrule Ever Made 


The pressed-on steel ferrule is applied 
under great pressure. The ferrule metal 
virtually flows into voids between wires 
and strands of the fabric. Result: an eye 
splice with 100% of fabric strength, and 
a ferrule so smoothly tapered to the 
sling body that there are no abrupt 
edges or rough projections to snag or 
injure hands. And the extra service life, 
efficiency and safety of Tuffy’s pressed- 
on ferrule are yours at no extra cost. 


FREE! New Tuffy Sling Handbook 


Revised and enlarged edition. Covers all the 
bases in selection and use of Tuffy Slings 
and fittings. Gives types, dimensions and 
rated loads. Includes safety-approved hand 
and whistle signals in operation of various 
equipment. Send for your copy now. Write 
Union Wire Rope Corporation, 2284 Manchester 
Ave., Kansas City 26, Mo. 
Specialists in high-carbon 
wire, rope, braided wire 
fabric and stress relieved 
wire and strand. 


Your Tuffy Distributor is Ready to Help You with any Sling or Wire Rope Problem 








Subsidiary of ARMCO STEEL CORPORATION 


OTHER SUBSIDIARIES AND DIVISIONS: Armco Division + Sheffield Division « The National Supply Company 
Armco Drainage & Metal Products, Inc. » The Armco International Corporation * Southwest Steel Products 


For more data on advertised products, use Readers’ Service Cards, last page. 
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JOB 


Every Installation oe 


WILFLEY 


ACID PUMPS 


<7y?P?aoaPRax & 





Individual engineering on every 











application is standard practice 
with Wilfley. This personal 
attention to your specific require- 
“ ments, plus Wilfley’s day-in, day-out Vl 
se dependability, guarantee low cost ro di Geis ee 
aa pumping. Put a Wilfley Acid Pump ie pe 
in to work ...it will give you continuous, wea ae 
ipt trouble free service, higher output and 
fo, longer pump life. 
nal Wilfley Acid Pumps are available 
with pumping parts of machinable 
alloys as well as plastic to meet 
the every need in the handling 
er of corrosives, hot liquids 
— and other difficult solutions. 
rite 
ster 









A. R. WILFLEY 
and SONS, INC. 


DENVER, COLORADO, U.S.A., P. O. BOX 2330 












NEW YORK OFFICE: 
122 EAST 42ND ST., N.Y. CITY 17 
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John L. Parris, Manager Centrifugal Compressor Sales, : 
The Cooper-Bessemer Corporation, explains... 


How you gain four ways 


when you specify Cooper-Bessemer 


Centrifugal Compressors 


Horizontally split, process air or 
gas centrifugal compressor. Range: 


Up to 100,000 cfm. 


Horizontally split, intercooled cen- 
trifugal compressor designed for 


Installations can be integrated with Cooper- 
Bessemer En-Tronic Controls all the way from 
simple j system automation. 





ing toc 


low cost shop and process air and 


gas. Up to 30,000 cfm. 


Pipeline centrifugal booster with a 
history of record-breaking per- 


formance. Up to 20,000 bhp. 


To get the most for your compressor dollars, it will pay you 
to check into Cooper-Bessemer Centrifugal Compressors 
because these fully-proved products offer you a combination 
of four outstanding advantages : 


1. You get a design that’s matched to your needs. 
A wide range of types and sizes of Cooper-Bessemer Centri- 
fugal Compressors are available to assure optimum per- 
formance on your processing or air supply application. 


2. You get unsurpassed quality. The designs include 
many field-proven distinctive features. Cooper-Bessemer’s 
high standards of materials and craftsmanship are applied 
to every component of these precision-built units... to 
assure utmost reliability. 


3. You can get undivided responsibility. We can engi- 
neer the entire compressor installation, including drive and 
controls. Cooper-Bessemer En-Tronic Controls are available 
to provide any degree of automation. 


4. You get service for most profitable performance. 
Our outstanding field service and warehouse facilities assure 


Barrel type centrifugal compressor for gas and 
air at pressures up to 5000 psi. 


prompt attention to your operating needs...with resulting 
reduction in your inventory and downtime. 


Our nearest office will gladly supply complete information 
on Cooper-Bessemer Centrifugal Compressors to meet your 
needs exactly. Call them today. 

BRANCH OFFICES: Grove City + New York + Chicago + Washington 
San Francisco + Los Angeles + Houston + Dallas + Odessa + Pampa 


Greggton + Seattle « Tulsa + St. Louis + Kansas City + Minneapolis 
New Orleans + Shreveport + Casper 


SUBSIDIARIES: Cooper-Bessemer of Canada, Ltd.... Edmonton + Calgary 
Toronto + Halifax 


Cooper-Bessemer International Corporation... New York + Caracas 
Mexico City 


C-B Southern, Inc. . . . Houston 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS. DIESEL 
COMPRESSORS: RECIPROCATING AND CENTRIFUGAL, 
ENGINE OR MOTOR DRIVEN 























THE YARWAY FAMILY OF FINE STEAM TRAPS 





SERIES 60—normal needs, pressures to a 
400 psi, 6 sizes. SERIES 120—normal 

needs, pressures to 600 psi, 6 sizes. e 
SERIES 40—for extra heavy loads, 5 a 
sizes. NO. 30—for extra light loads 

(%2"" only). INTEGRAL STRAINER— & 
highest pressures and marine use, 6 sizes. a 


| ~NEW NO. 30 

: IS A LIGHT LOAD 
i 

I 


SPECIALIST 


When the condensate load in your steam lines is extra light— 
this new Yarway 14" No. 30 Steam Trap is exactly right. 
Specify it. You'll experience new economy of operation 
with the tighter shut-off. Operation is quieter due to lever 
action. Maintenance is less—because of the replaceable 
valve-seat assembly, only one moving part and stainless 
steel construction. Enjoy these special features plus all the 
regular advantages of famous Yarway Impulse Traps such 
as quick heating, even temperatures, small size, good for all 
pressures, non-freezing. WI 
Over 1,250,000 Yarway Impulse Traps already sold; buy 
yours from one of 270 local Industrial Distributors. 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 


YARWAY pulke Ateam traps 


92 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM REFINER—V ol. 38, No. 7 


P 
a 
~~. 


= 
is — er so 
“3 —— 





July 





Are you responsible for the 


< 


in your plant? 


If you know the wisdom of delegating the 
prefabricating and erecting of high-temper- 
ature, high-pressure piping directly to 
experienced specialists, you will like having 
a copy of our illustrated Brochure. 


It’s an exposition of our shop and field facilities. 


It covers equipment, engineering, planning, sched- 
uling, testing, inspecting, and quality control. 


It is only four pages, sized to fit your file. 


Ask us for “the Brochure” on your letterhead. 


W. K. MITCHELL & CO., INC. 
WESTPORT JOINT Philadelphia 46, Pa. 


MITCHEL| PiPIne 


PIPING FABRICATORS AND CONTRACTORS 
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THAT HANDLE 
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LIQUID LEVEL 


PROBLEMS. 
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i j IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD... CHANCES ARE IT’S CONTROLLED BY... 
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Using essentially the same displacement float as- 
sembly and other components that have made the 
Level-Trol so popular in the process industries, 
Fisher can now provide the Level-Trol with either 
a pneumatic or an electronic pilot. The same style 
of Level-Trol mounting and displacement floats in 
sizes up to 120” can be supplied for either pilot. 


Type 2300-249 Electronic Level-Trol: Explosion- 
proof design and external adjustments for propor- 
tional band and liquid level set point make the 
Fisher Electronic Level-Trol ideal for use in hazard- 
ous locations. Delivers a proportional | to 5 
milliampere dc signal through 3000 ohm load. Has 
plug-in converter with printed circuit. 

Type 2500-249 Level-Trol: Highly flexible! Can be 
pneumatically operated with a wide variety of pilots. 
Handles practically any liquid level, interface level 
or specific gravity control or indication problem. 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 


BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT CO., CORAOPOLIS, PENNSYLVANIA 
SINCE 1880 
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PROBLEM: | 2 


WATER AND DIRT IN PETROLEUM PRODUCTS 


SOLUTION: that 





WARNER LEWIS TWO STAGE SEPARATOR / FILTERS cs 
comp: 
forma 
conta 

For Process, Pipeline and Marketing Facilities cal Me 

4 HOW IT WORKS nike 
“AK Coalescing Filtering leum 
| Hydrocarbon and water enter inlet and pass Ma 
through the coalescer cartridges where solids such is als 





as dirt, rust and scale are removed and mechanical 
emulsions are broken. Finely dispersed water drop- 
lets gather together into large water droplets and 
fall by gravity into the water-collecting sump. 


Separating 

Clean hydrocarbon and any entrained water 
droplets flow to the separator cartridges. This 
chemically-treated media completely blocks the pas- 
sage of water and clean hydrocarbon passes through 
the cartridges to the outlet. 


Two stage design provides positive protection against 
contaminated products not possible in single stage 
designs. 


Replacement cartridges feature high dirt holding 
Capacity and low cost replacement. 


, ZZZZZZ ZA Tg SIRUSTILELTE. 
 erersomsrmerns: ee ne vem 
ed ad iZ AMOAEF mA 








RQ 





Write Process Section, Warner Lewis Com- 
pany, for details. 


WARNER 
LEWIS 
Company 


MA 





DIVISION ‘OF FRAM CORPORATION 
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AMOCO CHEMICALS—A NEW RESOU 


Five 

AMOCO Additive 
Product Bulletins 
to help you 


=H 5. 
ee ae 
— ee 


Here are five informative bulletins 
that give technical data helpful in 
evaluating AMoco Additives. Bulle- 
tins document with test data and 
comparative illustrations, the per- 
formance of motor oils and gasolines 
containing Amoco Additives. Typi- 
cal physical and chemical properties 
of the additives are included. Tech- 
nical service by experienced petro- 
leum additive engineers, to assist 
you in the use of Amoco Additives, AMOCe CHEMICAS 
is also available. 


amoco 60° 
AMOCO 193 INHIBITOR : index Improver 
Gives information on this multi-functional Viscosity a 
zine dithiophosphate motor oil additive 
which inhibits oil oxidation, protects bear- \s obut 
ings from corrosion, and prevents exces- aA Linear 
sive wear of critical engine parts. 


yiene Polyme! | 


AMOCO 200 SERIES DETERGENT- 
INHIBITOR ADDITIVES 


Data are given on the use of a number of 
the outstanding detergent-inhibitor addi- PRODUCT BULLE 
tives of this series in making motor oils. a —a 

All are combinations of Amoco's unique 
barium detergent and zinc dialkyl dithio- 
phosphate inhibitor. 











CHEMICALS ORPORA TION 


AMOCO 600 VISCOSITY 


INDEX IMPROVER AMOCO 520 Seri 


Contains data on how AMOCO 600 VI ee 

improver helps provide easier starting, in- . 2 M D . 

creased gasoline mileage, less ORI, greater etal ea ctivat« 
shear stability, better oil mileage. Useful : 

blending chart included. ae 


AMOCO 520 SERIES METAL Bt Pehom. 


i 

DEACTIVATORS i PR ODuc T es 
information is provided on extending stor- Py BULLET j 

age life of copper-contaminated gasoline AMOK MEMICa: « : ee ee N 
stocks, heating oils and diesel fuel with > CORPORA now Rae 
metal deactivators of this series. 


—— 


AMOCO 530 SERIES GASOLINE 
ANTIOXIDANTS 


Each of the three major chemical types of A 

gasoline antioxidants, for economical pro- MOCO 5 3 O S 3 
tection from gum formation, are included Cries 
in the AMOCO 530 Series. Here are data 


on all of them. Antioxidants 


The mx 


formatin 


x *COnomical and eff, 
* ; 4 
* available jy, the ye 


AMOCO CHEMICALS CORPORATION 531, oe : 
910 S. Michigan Avenue, Chicago 80, Iflinois 


Protectio, 

mn f 

© 530 rom gum 
. *¢T ies 














anew “Partnership... 


to serve you better, faster! 


EFFECTIVE IMMEDIATELY: JONES & LAUGHLIN 
SUPPLY DIVISION WILL DISTRIBUTE 


Here are the most advanced valve de- 
signs for today’s petroleum industry. 

OIC has served the petroleum in- 
dustry for over a half century. Their 
management has always emphasized 
improved valve design, rigid quality 
control and thorough product testing. 

OIC produces a complete line of 
bronze, iron, forged steel, cast steel 
and ductile iron valves. They are 
available for prompt delivery from any 


ALVES 


one of J&L’s 75 conveniently located 
supply stores in the United States. 

To further assure prompt delivery, 
store inventories are backed up by 
factory stocks at key points. The talents 
and resources of both companies are 
at your service to satisfy your every 
valve requirement. 

We're out to serve you better than 
you’ve ever been served before. 


Just try us. 


Jones & Laughlin 


If its sold by J&L.... 
It’s the best available 





™ Your 


STRUCTURAL STEEL and 


Interested in STEEL PLATE FABRICATION 


“cutting” time? ) 2 


ON TIME! «+ 





For General Use buy 


RIFEID 
7 Heavy-Duty 
| Pipe Cutters 


Factory tested for perfect 
tracking, here’s your best cut- 
ter buy for hand use. Extra- 
i} long shank protects threads, 
gives fast, easy adjustment. 
Large handle for sure grip . . . 

| more leverage. Strong, special 
| malleable frame won’t bend 
or warp. You’ll also need the 
RI@Baim Wide-Roll Cutter, 
that tracks perfectly at high 
power-drive speeds, and the 
RIZQID 4-Wheel Cutters, 
that give quick, clean cuts in 


NEDA | 7 ; . 
| = ae PROBLEM-SOLVING bid ; 











Cé 


UsI3 


a 





















Hi 
For Tubing and Thin-Wall Condvit to 
buy Engineers, maintenance a 
aN supervisors and plant super- | 
a 

| RIFEID intendents with pumping ae 
| Tubing Cutters problems swear by SK a 
Sice Sines Rotary Gear Pumps. In pu 
for ¥e’’ to 4”’ Exclusive fold-in reamer on case-after-case SK Pumps, ca 
Nos. 10, 15 and 20 protects used as original equipment jo 
hands and pockets . . . reams or as replacements, have fo 

full cutter capacity. Thin- Ived “i ice” difficul 
blade wheel gives quick, clean Se ee ee. eee * 
cuts. Rollers smooth tubing ties and have given years : 
ready for soldering. Special of maintenance-free service. . 

RifailD No. 315 3-Wheel What these pumps have 
Cutter gives fast cuts in done for others, they can al 
hard-to-get-at places. - 


also do for you. 


There's a RIGID Cutter to save 
you time on every job. Call your Supply House today! 


New Bulletin G-1 gives full details on standard 
SK Gear Pumps. Write for your copy. 


Schule and Koerling COMPANY 


2257 STATE ROAD, CORNWELLS HEIGHTS, BUCKS COUNTY, PA. 
Phone: MErcury 9-0900 Cr 
JET APPARATUS © ROTAMETERS © GEAR PUMPS © VALVES © HEAT EXCHANGERS 











—_ > Iny 
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HOW TO PICK A WINNER 
IN THE “OCTANE RACE” 





Selecting the RIGHT PUMP 





can increase the dependability and economy 


of your new DOWNSTREAM PROCESSING UNIT 





HATEVER process you pick for up- 
grading motor fuel octane, its per- 
formance depends on PUMPS! 


Here are some facts 
to help you choose wisely 


©@ STANDARD PUMPS save on initial invest- 
ment and should be used where they can 
meet the exact requirements. Ingersoll-Rand 
makes the most complete line of centrifugal 
pumps available from any one source, and 
can supply standard units for practically any 
job —including many that would be “special” 
for other manufacturers. 


@® SPECIAL PUMPS and materials may be re- 
quired for some downstream applications. If 
the right pump isn’t to be found in the stand- 
ard line, I-R can build it, with maximum 
utilization of standard parts and designs. 














10-914 


@ OPERATING COSTS depend not only on 
published performance curves, but on sus- 
tained high efficiency. And I-R pumps have 
built their reputation on long-term efficiency, 
with running clearances that can be main- 
tained for years without frequent replace- 
ment of parts. 


@ INTERCHANGEABILITY of parts between 
similar pump designs can materially reduce 
your spare parts inventory. The degree to 
which this has been achieved in each class of 
I-R pumps can be demonstrated with avail- 
able interchangeability charts. 


@ ENGINEERING SERVICE by I-R pump spe- 
cialists can help you every step of the way — 
from initial selection to installation and op- 
eration. There’s no substitute for experience 
in engineered products, and when it comes to 
centrifugal pumps, Ingersoll-Rand’s experi- 
ence is second to none. 


11 Broadway, New York 4, N. ¥ 


Ingersoll-Rand 














Compressors « Gas & Diesel Engines * Pumps « Air & Electric Tools + Condensers *« Vacuum Equipment «+ Rock Drills 





July, 1959—PrtrRoLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 
























COMPARE ...& 


ECON-O-MISER 


GATE VALVE 





en led 


sweet at Mee 


FLANGED 
GATE VALVE 


Sia 


4 
<<" 


LUBRICATED 
PLUG VALVE 





eae” 
2% to 3 turns 
of hand wheel 


2% to 31 turns 
of hand wheel 





Volve normally 
thrown away 


30% to 50% 





In-line maintenance possible 














Metal-to-metal 


seating 
limits life 








Metal-to-metal 
seating 
limits life 








ECON-O-MISER BALL VALVE 


MORE EFFICIENT ... LESS COSTLY 


For more data on advertised products, use Readers’ Service Cards, last page. 
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ECON-O-MISER 
BALL VALVE 


Compact, efficient ECON-O-MISER Ball 
Valves are today’s smoothest operating on- 
off valves. A quarter turn of the handle 
allows full operation and you can tell at 
a glance whether the valve is open or 
closed. More... ECON-O-MISER Ball Valves 
act as both valve and union . . . eliminate 
costly inventory and labor. Minimum tur- 
bulence and greater economy make this 
valve ideal for hundreds of applications. 





— 
—— 


—ar 


Remove four nuts . . . four bolts. . . and 
the entire center section lifts out for serv- 
icing. Quick, convenient maintenance saves 
money and this unique design means pipe 
ends never have to be removed from the 
line. Seating surfaces and O-Rings are 
easily replaced . . . whole valve back in 
Operation in minutes. Reduces inventory 
expenses and frees maintenance personnel 
from time consuming repairs. 





The ECON-O-MISER Ball Valve is available 
in many combinations of seats, O-Rings 
and body materials. Almost any media can 
be handled by the ECON-O-MISER and sizes 
range from %” through 6”. Made of 
bronze, aluminum, carbon steel, stainless 
steel or aluminum bronze, We'll be happy 
to furnish information or application data. 


THE ONLY VALVE IN INDUSTRY THAT 
SERVES AS BOTH VALVE AND UNION! 


Complete, technical 
\ information in new 


“Comparison” bulletin. 


Request EB 101 on your 


letterhead or fill in coupon. 





NAME 


TITLE 





COMPANY 








ADDRESS 





CITY 


STATE 





Please forward ‘= Please ask sales engineer 
to call for appointment. 


bulletin EB 101. 





Send information on 
ECON-O-MISER FLANGE BALL VALVE. 


WORCESTER vaLtveE co., Inc. 


DEPT. B * 16 PARKER STREET » WORCESTER, MASS. 
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Hydrofivoric acid alkylation gives you lower cata- 
lyst cost per barrel of alkylate . . . shortens reaction 
time and catalyst settling time . . . reduces cooling 
equipment expense .. . eliminates spent acid prob- 
lems and large acid inventories. You can cash in on 
these economies because . . . 


HF can be handled safely ... as safely as many 
other active chemicals you’re already using. 


Expert technical aid from Pennsalt shows you how 
to handle and store HF . . . advises you on piping, 





See our catalog in CMC 


PENNSALT CHEMICALS CORPORATION 
3 Penn Center, Philadeiphia 2, Pa. 


Chicago © Detroit « New York © Philadelphia © Pittsburgh © St. Lovis © Appleton ¢ Atlanta 
Airco Company International, New York ¢ Pennsalt Chemicals of Canada Ltd., Oakville, Ontario 


| INDUSTRIAL CHEMICALS DIVISION 


In the West, Pennsalt inorganic chemicals are availabl 
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harnessing HF pays off 


... Pennsalt experience helps you do it 


valves and other equipment and materials . . . helps 
you with employee training programs. We offer you 
this service because . . . 


Pennsalt specializes in HF. We've pioneered in 
developing ways to make, ship and store it better, 


safer and — ~re economically. Pennsalt® HF meets 
or surni23° “ation process purity requirements. 
Ample «yo -3¢.> vailable, in cylinders and tank 


cars oi conve..... sizes. Call or write for more 
information or ordering. 


a4 
Pennsalt 





Chemicals 


ESTABLISHED 1850 


through Pennsalt of Washington Division, with plants at Tacoma, Washington and Portland, Oregon, 
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Printed circuit construction Model 310 Edison Omniguard with Model 311 Indicator — 
increases dependability. a single indicator can read any number of temperature points. 


THOMAS A. 


EDISON 


new model 310 omniguard 
temperature monitor... 
unmatched for versatility 


Highest quality ; , : ‘ 

components, with no ” The new Model 310 Edison Omniguard provides the simplest, most de- 

eS cee ap pendable temperature detection system yet devised... for both small and 
large installations. 


The Omniguard system is reliable... flexible...economical. You order only 
the plug-in units needed, add new units as your monitoring needs expand. 


Check these features of the new Edison Omniguard: 


1. VERSATILE: One instrument can be used for both normally open and 
normally closed annunciator...for alarm or for shutdown of equipment. 


2. FLEXIBLE: Quick, inexpensive system changes and additions . . . easy 
tie-in with any type annunciators or cut-off switches. 


3. DEPENDABLE: Rugged design with highest quality components, no 
fragile moving parts. 


4. SIMPLE: Single indicator reads any number of temperatures, needs no 
periodic adjustment. With a minute's briefing, amyone can operate the simple 


Easy access to all components permits quick temperature Omniguard monitoring system. 
settings and monitoring system changes - at any time. 


5S. LOW COST: Plug-in units can be custom-tailored to your exact require- 
ments . . . order additional units only when needed. 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 
96 LAKESIDE AVENUE, WEST ORANGE, N. J. 


EDISON ENGINEERING OFFICES ARE LOCATED IN: WASHINGTON—BALTIMORE: CHICAGO; DALLAS: DAYTON: LOS ANGELES 
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with Davison Catalysts 


Your stack carries away regeneration gases 
—not catalyst—when you put Davison in 
your unit. Here’s why: 


With Davison Catalysts you get the lowest 
amount of unretainable fines. 


With Davison Catalysts you get lower 
attrition. The lower breakdown rate of 
Davison Catalysts means you get the fines 
you need without light particles escaping up 
the stack. 

The reason: balanced density. There’s a 
Davison Catalyst to suit your application. 
Write Department 391P today for 
Product Service Bulletin No. 59-101. 
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DAVISON CHEMICAL DIVISION 


BALTIMORE 3, MARYLAND 


July, 1 





The Mail Box... 


Put to Use 
‘To The Editor: 

I am interested in a young man 
who has his bachelor’s degree in elec- 
trical engineering and is presently in 
a graduate school studying business 
administration. I believe your article 
“What Price Professionalism?” in the 
February 1959 PeTRoLeuM REFINER 
(Page 193) would be of as much in- 
terest and value to him as it was to 
me. So I am arranging to send him a 
copy which I am sure will be put to 
good use. 





H. T. Ferree 
Wynnewood, Pa, 


Preprint Mistakes 
To The Editor, 

An error occurred in the World 
Petroleum Congress preprint of ma- 
terial which was used in PETROLEUM 
| ReFINER (June 1959, Page 197). In 
the first paragraph of the section 
“What MD-CMT Will Cost,” the 
price per gram of manganese content 
is given at 9.85 cents whereas the 
figure should be 0.85 cents. 

T. W. Warren, Ethy! Corporation, 
Detroit, Mich. 


To The Editor, 

I wish to call to your attention an 
error in Table 1 on page 170 (June 
issue, Mekler and Brooks, “When Is 
Delayed Coking Worthwhile’’), 
which existed in the orignal API pre- 
print. The numbers applying to 
“Ratio of combined feed to fresh 
feed” should really apply to “Ratio 
of combined feed to equivalent fresh 
feed,” and the numbers for the “Ratio 
of combined feed to equivalent fresh 
feed” should refer to “Ratio of com- 
bined feed to fresh feed.” 

Also, the paper was not presented 
by Mr. Mekler but by the writer. 

M. E. Brooks 
New York City 


Errata 

An error was made in the bio- 
graphical sketches of Dr. F. Kurata 
and W. E. Clark, authors of “Freezing 
CO, from Natural Gas,” June issue, 
Page 251. The information under 
each author’s name was inadvertently 
transposed, so that what appears to 
be Dr. Kurata’s background is actu- 
ally Mr. Clark’s, and vice versa. Also, 
Mr. Clark is working on one but has 
not completed all requirements for 
his doctorate. 
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600-foot len of Thermoid-Quaker hose, self-propelled both off and on the reel, floated on 


inflatable ru r “sausages.” 


Thermoid floating shin-to-shore rig helps 
speed oil storage for new arctic air base 


Increased air traffic over the polar 
route has called for an immense new 
airfield and oil-piping system at 
Frobisher Bay, Baffin Island, just 
completed by Foundation Company 
of Canada Limited. 


Tankers pump petroleum products 
through a 600-foot Thermoid-Quaker 
Floater Hose assembly to a 15,000-foot 
pipeline feeding the huge tank farm 
at Frobisher. An 8” Thermoid-Quaker 
discharge hose is floated on special 
inflatable Thermoid-Quaker pontoons 
and reeled on a power winch. This 
three-part rig makes up the com- 
plete Thermoid-Quaker assembly. 


THERMOID 


You do away with bulky metal 
drums for floating hose when you use 
this new Thermoid-Quaker rig. In- 
flatable floats take up less than a 
quarter of the space formerly re- 
quired by floating drums. And the 
hose comes in such long sections that 
couplings are reduced by as much 
as 90%. 

If you load or unload tankers 
off-shore, investigate the Thermoid- 
Quaker Floater Hose combinati n. 
Ask the Thermoid distributor, or 
write Thermoid Division, H. K. Porter 
Company, Inc., Tacony & Comly Sis., 
Philadelphia 24, Pa. 


DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment— 
DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 
DIVISION: Refractories—REFRACTORIES DIVISION: Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN- 
KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE 
ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY DE MEXICO, S. A.; and in Canada, Refractories, 
“Disston” Tools, “Federal” Wires and Cables, “Nepcoduct’” Systems—H. K. PORTER COMPANY (CANADA) LTD. 
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This Man Can Heip You 


Get More Efficiency From Plant Equipment 


Efficiency is what you want from your plant equip- 
ment, and the Dowell engineer can help you get it. 
Plants in every major industry—for example, oil refin- 
ing, chemical, public utility, steel an per—are 
getting productive results from economical chemical 
cleaning by Dowell. 

To remove scale and sludge from your process 
equipment, boilexs, tanks and piping, Dowell engi- 
neers provide knowledge and tools you can get from 
no other chemical cleaning service. You get cleaning 
knowledge gained from developing and working with 
the rigorous cleaning standards of the missile program 
at Cape Canaveral. You get new tools and chemicals 
from a continuous research program. For example, 
Dowell recently introduced a new high-velocity jetting 
device for cleaning tube bundles. 

And you get 20 years’ worth of experience in all 


types of industry from Maine to California. Plant 
operators find it pays to call Dowell on even the 
smallest job. But they also know that Dowell has the 
manpower and equipment to clean the largest and 
most complex systems. 

The Dowell engineer takes pride in doing your job 
so well that you will continue to call him for your 
cleaning work. This desire to do your job well covers 
every facet of service—from seeing that you get sol- 
vents exactly as specified, to supervising Dowell’s 
full-time safety program. Every precaution is used to 
protect your personnel and equipment. 

Prompt service and detailed information is yours 
from any of the 165 Dowell stations and offices. Get 
more efficiency—economically—with the help of the 
largest, the oldest, the most experienced chemical 
cleaning service—Dowell, Tulsa 1, Oklahoma. 


Chemical cleaning service for all industry 


For more data on advertised products, use Readers’ Service Cards, last page. 
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A Petroleum Refiner Special Report 








Sharp economics, most of us agree, are essential under today’s business 

conditions. Proposed capital expenditures cannot be checked too carefully and 
over-all plant economy calls for constant review. So, the Special Report on 

Costs and Economics which follows will help you meet today’s economic demands. 





When adding new processing facilities, often the utilities and auxiliary 

services for the entire plant must be increased. How many times has the new steam 
plant or cooling tower actually sunk a new project. “How to Distribute 

Auxiliary Costs,” Page 110, gives a method for allocating these costs which is 
based on the percent of the total utility required by each process 

unit operating at rated capacity. 





Inflation is the greatest threat on today’s economy. It must be countered on 
all fronts, in industry and elsewhere. “Include Inflation in Cost Accounting,” 
Page 113, explains this hidden expense and shows ways for including it in 


depreciation accounting. Setting aside dollars for replacing worn out equipment 
is not enough, provision must be made to purchase replacement equipment at 
its then prevailing price. 


Deciding which of several proposed projects will get the investment money 
is a difficult and often thankless task. The most useful tool for making this 
evaluation is the interest rate of return. However, even this method has its 
limitations. On Page 117 you'll find a guide to using this evaluation 
procedure as well as tips on its shortcomings. 





Models can be useful for many things other than construction and design. 

An interesting use for models by Du Pont starts on Page 121. This method relies 
heavily on manufacturers’ equipment drawings and less detail in the model. 

It has been so successful that Du Pont has obtained better arranged and more 
economical plant design in less time and with lower engineering costs. 


Air conditioning could probably be justified if you could find the approximate 
cost quickly and easily. There’s a solution to this problem of estimating 
industrial air conditioning on Page 123. The charts and design data will permit 
rapid estimation with high accuracy. 


An exchanger which costs less and operates better can result from a careful 
study of pressure drop versus pumping costs. Keeping pressure drop to a minimum 
results in two things—high initial costs and trouble with fouled 
exchangers when operating at part capacity or in cold weather. Turn to Page 
129 for some quick comparisons as to what can be accomplished with 
optimum pressure drop. 
Thomas C. Ponder 


PETROCHEMICALS EDITOR 
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How to Distribute Auxiliary Costs 


Here is a method for allocating auxiliary capital and is shown by completing the calcula- 


costs for process plants which is based on the percent 


of the total utility required by the product plant oper- 


ating at rated capacity 


W. H. Stanton 


Monsanto Chemical Company, Texas City, Texas 


THE IMPORTANT factor in 
judging the worth of a product to 
a company is the return realized on 
the capital invested in that product. 
The capital required and the costs 
associated with the direct produc- 
tion of a product are readily col- 
lected. 

However, there are many other 
auxiliary charges which are only in- 
directly associated with the manu- 
facture of the product. These would 
include the capital and cost associ- 
ated with the production of steam, 
electricity, cooling water and other 
utilities, plus the capital in roads, 
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lands, shops and other service facil- 
ities. This article deals with assign- 
ment of these auxiliary capital and 
costs to the products. 

The normal system of allocation 
is to assign to each product its fair 
share of each operation it depends 
upon. This is done by estimating 
the product’s percentage use of each 
auxiliary facility. Simplifying as- 
sumptions are made to reduce the 
detailed work required. 

To illustrate the allocation of cap- 
ital and costs, data on an imagi- 
nary operation are presented. Then 
the suggested method of allocation 


tions of total capital and costs to 
each product. 

Capital and costs to be allocated 
are tabulated. Table 1 summarizes 
data on capital investment. Table 2 
summarizes data on utility and 
service costs. 


TABLE 1—Capital Summary 
(Figures in Millions of Dollars) 








Manufacturing Capital 
PE UE Wis 380 658 bbc cevcccce 5.0 
EPO ee 3.0 
ie Resdee kh a4 00% 1.0 
oS eet F eee 5.0 
hah & ao aie wees + 11.0 
ities Ktekio oceans « 1.0 
bats. seies i <eaee a 3.0 
dts use kkSb 65%<50 0% 5.0 
62 yh ee eg | 10.0 
EE ES ere ee 6.0 
Total Manufacturing Capital........ 50.0 
Utility Capital 
SINS cb dbus Geode baaibee 6 tute 40\e 5.0 
ee. ee Ri 1.0 
Cooling Tower Water.............. 2.0 
Total Utility Capital.............. 8.0 
Service Capital 
ES) ee 0.5 
Control Laboratory................ 0.2 
aS i mod's o badd ha siied aes 0.1 
Employe Service Facilities......... 0.2 
SS ee 0.3 
OO SRR SE Aa ree eae 1.0 
Mata tt ih ied diet tuidiéa <-s.060h'e 0.5 
I 6k coh oko hase Siwiee « 0.2 
Research Laboratory............... 1.0 
RO IIL, 0. o alain occ evens 1.0 
RUNS 8G Hed aba ews bi yp bch kus cents 0.3 
SES a ee ae aera 1.0 
a MEAS ia ote Os ck Bie sco eae cs 0.2 
hy aks alec 'nwine ade 1.5 
Total Service Capital............... 8.0 
RIES 5S in.k'0 0.64 00's gplenglicinad ae 66.0 
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The utility use by each product 
plant operating at its rated capacity 
and for the current month is tab- 
ulated. Percent of total utility de- 
mand figures by each of the prod- 
ucts is calculated (See Tables 3 
and 4) 


Capital Allocation. Capital is al- 
located to the products as follows: 


1. Manufacturing capital are 
those assets within the confines of 
the site where the product is made. 
One-hundred percent of this capital 
is carried by the product. 


2. Utility capital is allocated to 
the products based on percent of 
the total utility required by the 
product plant operating at rated 
capacity. Table 3 lists present use 
figures. Table 5 summarizes utility 
capital allocation. 


TABLE 2—Utility and Service Costs 





Unit | 
Raw Mat'l. 
Costs 





Utilities “% 
$0.25 M Btu 
0.01/Kwh 
0.001/M gal 











TABLE 3—Utility Use by Product Plants 





Operating at Rated Capacity 
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3. Service capital is allocated to 
the products by proportioning as 
follows: 

Manufacturing Capital Plant 1 

Total Manufacturing Capital 


Service Capital Allocated to Plant 1 
Total Service Capital 


Service capital allocations are sum- 
marized in Table 6 as is total capital 
allocated to each product. 

Such a system of capital alloca- 
tion can be done by clerical help 
with little training. It is not a big 
job to allocate capital and can be 
kept current by being done each 
quarter or even each month. 








Inaccuracies. Often simplified sys- 
tems that are quick are also inac- 
curate. Is this true here? Somewhat. 


TABLE 4—Percent of Total Utility Demand 
by Each Product Plant 





Operating at Rated Capacity 





PERCENT OF TOTAL UTILITY 
USED BY PRODUCT PLANTS 





W. H. Stanton is manager of en- 
gineering planning for Monsanto 
Chemical Co., Texas City. He re- 
ceived a B.S. degree in chemical 
engineering from Purdue Univer- 
sity in 1942 and joined Monsanto 
the same year. He has worked 
primarily as a process engineer in 
plant design at St. Louis, Spring- 
field, Mass.; Columbia, Tenn.; 
Marshall, Texas; and Texas City, 
where he has been since 1951. 
Stanton has worked in many of 
Monsanto’s larger petrochemical 
plants and is presently in project 
evaluation and facilities planning. 
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TABLE 5—Distribution of Utility Capital’ 





~ Cooling — 
Water 





160,000 
240,000 
160,000 
640,000 
490,000 
10,000 
80,000 
10,000 
60,000 
240,000 














5,000,000 1,000,000 | 2,000,000 





1 Based on use of utility by the product plants when 


operating at rated capacity. 








For instance, the steam plant prob- 
ably generates much more steam 
than the manufacturing plants con- 
sume even when they are operating 
at their full capacity. The extra 
steam is used internally within the 
steam plant or perhaps in generating 
electricity. If the steam is used in- 
ternally, the system described is still 
allright; but, if much of the steam 
is used to generate electricity, then 
there is a misallocation. If steam 
is used to generate electricity in your 
plant, then take it into account; 
revise the suggested system so the 
electrical facilities carry their fair 
share of the steam plant; and finally 
proportion the increased capital in 
the electrical plant to the consum- 
ing process units. Judgment must 
be applied in setting the detail re- 
quired in allocating capital within 
a specific plant. 

The calculated total fixed capital 
in each product is used principally 
to evaluate the investment that a 
company has in that single prod- 
uct. A common method of invest- 
ment analysis is “percent return on 
investment.” This ratio of 
annual earnings multiplied by 100 
to total capital. A variation of 10 
percent in total capital, on an aver- 
age, might vary rate of return by 
1 percent. This degree of error 


is the 
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ital is placed. 


sion of cost allocation 


as follows: 


variable and fixed costs. 


would be allowable in judging most 
investments; thus, auxiliary capital 
allocated by the method described 
| is normally accurate enough to sat- 
isfy the end use to which total cap- 
| 


tempted in this article. In principle, 
costs are allocated to the products 


1. One-hundred percent of the 
manufacturing cost of producing a 
product for the current month is 
allocated to the product. 


2. Utility costs are divided into 


Raw materials for the utilities 
are considered a variable cost and 
are charged as a direct function of 
their use in producing the product. 
See Table 4 for the calculated per- 
cent use by each product of each 
utility for the current month. 


Cost Allocation. A detailed discus- 


Fixed utility costs are allocated 
in a manner similar to utility capital 
allocation. Each manufacturing 
unit, regardless of the rate at which 
it operates, is charged each month 
with a portion of the fixed costs. 
See Table 3 for the calculated per- 
cent use by each product running at 
rated capacity. 


is not at- 


3. Service costs are carried by the 
products in a manner similar to 


TABLE 6—Capital Allocation Summary 







































































ALLOCATED 
i, PORTION OF TOTAL Total 
} Percent of Assigned 
| wa Total Mfg. —_ ‘ih ite 
Product No. Mfg. $M Capital Utility $M | Service $M | Capital $M 
1 5.0 10 Percent .30 0.80 6.10 
2 3.0 6 85 0.48 4.33 
3 1.0 2 .28 0.16 1.44 
4 5.0 10 2.70 0.80 8.50 
5 11.0 22 | 1.46 1.76 14.22 
6 1.0 2 .03 0.16 1.19 
7 3.0 6 32 0.48 3.80 
: Bi 5.0 10 12 0.80 5.92 
"I 9 10.0 20 1.12 1.60 12.72 
a 6.0 12 82 0.96 | 7.78 
ONT & yok ait es. 50.0 100 Percent 8.00 8.00 66.00 
TABLE 7—Distribution of Utility and Service Costs 
Distribution of Utility Costs 
i i 1 
j RAW MATERIAL COSTS! FIXED COSTS? | 
sa SS SS SS | | 
Ct. eee 
i Product No. Steam Elec. Water Steam Elec Water | Total 
1 2,000 1,600 160 2,500 400 2,800 9,460 
2 16,000 200 320 15,000 50 4,200 35,770 
tkedaie« tani 2,000 700 140 2,500 150 2,800 8,290 
Mirtcst Ove asndeee 37,000 2,000 500 50.000 600 11,200 101,300 
5 13,000 1,500 250 25,000 600 7,000 47,350 
| Bis Ra +. 45 a ae 1,000 10 bears a 200 175 1,385 
| od 6,000 2,500 125 5,000 400 1,400 15,425 
8.. 2,000 200 7 2,500 100 175 4,982 
9 8,000 20,000 60 10,000 6,600 1,050 45,710 
Ek ga Bg Shon, aera 12,000 4,000 270 12,500 900 4,200 33,870 
Total 98,000 33,700 1,842 | 125,000 10,000 35,000 | 303,542 

















Distribution of Service Costs 








Product Plant No. Service Costs 
BGR Ged bWidiee ok bec eK vos tpi eeEte 10,000 
TE tihinMiis hase sb: 2'¢ » atial iets kOe eS 6,000 
pe EE Tee per seae | Speen 3 1 2,000 
RL aah n sb pe ing hs 6 Odie ¥eie-deeme 10,000 
Didust «sd URI elds A Sidas 00st epee 22,000 
rcderh tata had x oeds ince aie eee 2,000 
Vee tehG Rs ie BAekds + edaekoass 6,000 
Ee PORES 8 Fhe 10,000 
Dt Aa Wiis Veins oEe-06 5s cei 20,000 

BREUER AMIRI Se 5 12,000 
Dials ov0cvecuatareet seen $100,000 
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1 Based on current monthly use of utilities by the product plants. 


2 Based on monthly use of utilities by the product plants when operating at rated capacity. 
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service capital allocation. Thus 
Plant 1 has 10 percent of the total 
manufacturing capital and therefore 
carries 10 percent of the service cap- 
ital and service costs. 

Such a system of cost allocation 
has the advantages of avoiding 
widely varying utility costs as pro- 
duction rates fluctuate in product 


plants. If one of the product plants . 


runs at 50 percent of its rated capac- 
ity, it still carries a set portion of 
utility costs. These costs are not 
pushed off on a product that man- 
ages to run at capacity. This would 
happen if utilities were charged at 
their actual cost on the basis of use 
alone. 

To complete the illustration, 
Table 6 summarizes utility and serv- 
ice costs associated with the produc- 
tion of each product. These would 
be added to the manufacturing cost 
sheet for each product in computing 
its cost of production. 


Plants Under Construction. Most 
companies have new plants under 
construction. This capital should be 
carried as a separate entry on the 
company profit and loss sheet, until 
the job is complete and the plant 
capable of production. At this time 
the new plant would be added to 
the list of producing plants and it 
would carry its manufacturing capi- 
tal plus an allocation of utility and 
service capital. Start-up charges on 
the new plant. would also be car- 
ried as a separate entry on the com- 
pany profit and loss sheet. 


Research, Engineering, Sales 
and Administrative Expenses. 
The continuing costs of research, 
engineering, sales and administration 
are charged, as they apply, against 
the products directly benefiting from 
such costs. Of course much of the 
research, engineering, sales and ad- 
ministration efforts is directly toward 
the future and existing plants do 
not receive the direct benefits of 
this effort. Nevertheless, they must 
carry these costs. Here the costs 
should be proportioned to existing 
plants just as service department 
costs are carried. ## 
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Include Inflation in 


The allowance for inflation concept offers 
a simple but exact means for calculating 
true cost of keeping up with inflation 


F. C. Jelen, Syracuse, N. Y. 


INFLATION DIRECTLY INCREASES COSTS. 
The direct consequences, such as increased wages and 
the cost of goods and services purchased from others, are 
readily recognized. 

Inflation also creates hidden expenses. The complete 
extent of these hidden expenses has been overlooked. 
Purpose of this article is to demonstrate how they can 
be computed in full. Indeed, the allowance for infla- 
tion can be defined as the total hidden expense arising 
from inflation on an after tax basis. 


The oil and associated industries have a high capitali- 
zation and many of the assets are long lasting. Conse- 
quently these industries are particularly vulnerable to 
the hidden expenses of inflation. 

The allowance for inflation concept offers a simple 
but exact means for calculating the true cost of keeping 
up with inflation. The calculation is made on a year 
to year basis and is always up to date. 

If no allowance for inflation is made “profits” and 
“rate of return on investment” are overestimated in an 
inflationary period. A company might even be shrinking 
despite the appearance of operating in the black. 


The Variable Dollar. The concept of an allowance for 
inflation is merely an engineering approach to the prob- 
lem of a varying unit, the dollar. Engineers handle vari- 
ables every day without confusion. 

The tools of management, such as the income state- 
ment and the balance sheet, use the current dollar as 
an expression of value. However, such forms, directly 
and indirectly, contain dollars of other years and other 
values. It is not practical to use a fixed dollar as a fixed 
base since it is only the current dollar which has current 
meaning. The current dollar is a moving base and can 
be used as a fixed base only momentarily. 

Obviously, corrections must be made to keep up with 
the changing base, the depreciating dollar. The correc- 
tions are true expenses—the hidden expenses arising 
from inflation. 


Allowance for Inflation. Denote the allowance for 
inflation for the x-th year, and taken at the end of the 
x-th year, as (ai),. Then: 

(ai), =A (x-1) Ny (1) 


I,—I 


where N, = — = 
I (x-1) 
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Cost Accounting 


In Equation (1) A(x-,) is the asset value at the be- 
ginning of the x-th year. The symbol I designates the 
numerical value of a suitable cost index. Specifically, I, 
is the value of the index at the end of the x-th year and 
I(,-,) the value at the beginning of the x-th year. The 
factor N, is the decimal allowance for inflation for the 
x-th year. It depends only on the course of inflation dur- 
ing the year. 

The significance of Equation (1) will be evident from 
an example which follows. The equation embraces sev- 
eral considerations which should be noted. 

The calculation is made on a year to year basis. The 
allowance for inflation is always up to date. 

All the hidden costs of inflation can be included since 
all the assets can be considered. 

The allowance for inflation is independent of the 
manner in which depreciation is taken since the de- 
preciation for the year does not enter the computation. 
The allowance for inflation is determined entirely by 
the course of inflation. 

The equation uses a moving base for the asset value, 
that is the asset value changes from year to year and 
keeps in step with inflation. The artificiality of using 
any fixed year as an arbitrary base has been eliminated. 


A Simple Numerical Example. An example will il- 
lustrate the use of Equation (1) and the calculation of 
the allowance for inflation. 

Suppose an asset is bought for $1 million and is de- 
preciated over a two year life using straight line depre- 
ciation. Depreciation will be $500,000 per year, but 
actually the allowance for inflation will not depend 
upon how depreciation is taken. 

For simplicity assume the allowance for depreciation 
is deposited as cash and that no “real” retained profits 
are accumulated. The cost index for the asset is given in 
Table 1. The index is not known in advance but devel- 
ops with time. The asset is purchased at zero time when 
the index is 188. 

Table 1—A Hypothetical Cost Index 
End of Year Cost Index 
0 188 
1 192 
2 197 
The balance sheet at the time the asset is purchased 
is given in Table 2. 
Table 2—Beginning of ist Year 
Fixed assets at cost $1,000,000 | Capital Stock $1,000,000 
Less depreciation _ 000,000 | 
$1,000,000 | 

At the end of the first year there is $500,000 deprecia- 
tion. The allowance for inflation from Equation (1) and 
Table 1 is: 

(ai), =A, (1, —I,) /, 

= (1,000,000) (192 — 188) /188 = $21,276. 

The balance sheet at the end of the first year is 

given in Table 3. 
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Table 3—End of Ist Year 
Fixed assets at cost $1,000,000 Capital stock $1,000,000 


Less depreciation 500,000 Allowance for 
$ 500,000 inflation 21,276 
Cash 521.2 76 $1,021,276 
$1,021,276 


For the second year the depreciation is again $500,- 
000. The allowance for inflation from Equation (1) and 
Table 1 is: 


(ai), = (A,) (I, —1,) A, 
== (1,021,276) (197 — 192) /192 = $26,596. 

Note that the asset value is A, which is $1,021,276 
It would be incorrect to use $1,000,000 which is the 
original cost and only Ao. 

The balance sheet at the end of the second year is 
given in Table 4. 


Table 4—End of 2nd Year 
Fixed assets at cost $1,000,000 | Capital stock $1,000,000 
Less depreciation 1,000,000 
$0,000,000 | Allowance for 
Cash 1,047,872 inflation 47,872 


$1,047,872 $1,047,872 


The cost of a replacement at the end of the second 

year is: 
A, = (A,) (I) /T, 
== (1,000,000) (197) /188 = $1,047,872. 

This is precisely the cash on hand for a replacement 
if replacement is to be made at that time. 

At zero time the company had $1 million which was 
exactly sufficient in dollars at that time to purchase the 
asset. At the end of two years the company has $1,047,- 
872 in depreciated dollars which are sufficient only to 
replace the asset at that time. The company is exactly 
the same company that it was. 

The allowance for inflation amounting to $47,872 
for the two years has merely permitted the company to 
stay even with inflation. 

In a large company assets are replaced on a con- 
tinuous basis and many not in kind. Cash balances for 
depreciation are not accumulated as such. Depreciation 
is treated as an expense representing the original cost 
spread over the years of use. The example was simpli- 
fied for the convenience of presentation. Nevertheless 
the principle is true regardless of how the depreciation 
is transferred to other assets. The allowance for inflation 
is computed from the asset value, after allowing for de- 
preciation, and generally even such items as cash should 
be included. 


Assets. The allowance for inflation for each year is 
calculated from the asset value, hence it is necessary to 
analyze the assets to determine exactly how they are to 
be considered in the calculation. Generally speaking, 
most assets enter the calculation. 

The status of an asset can be determined by a simple 
criterion. If the asset is such that the progress of infla- 
tion will of itself require the accumulation of extra dol- 
lars to keep the asset in step with inflation, then the 
asset should be included in the calculation for the al- 
lowance for inflation. 

In a manufacturing company the principal assets 
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which are not included are land and permanent im- 
provements thereon, capital stock of other companies, 
and franchises if perpetual. All these assets will increase 
in value along with inflation and will hold their own 
without the addition of extra dollars even though they 
are held at cost. 

All other assets of a manufacturing company should 
be included in the calculation in general. This applies 
to cash which definitely suffers from the course of in- 
flation. More and more cash will be required just to 
stay even with inflation, and the extra cash will have to 
come from the allowance for inflation. 

Whatever the asset, the allowance for inflation should 
always be made after deductions for depreciation, 
amortization, depletion and similar charges. Such de- 
ductions will appear as other assets. 

One consideration should be clarified. In a manufac- 
turing company the allowance for inflation should be 
made from a consideration of the assets without regard 
to how the money was raised to create the assets. Once 
money is raised, even if by a bond issue which is payable 
on a dollar for dollar basis, the assets which are created 
must be protected against the course of inflation. 


The Cost Index. It is not the intention here to enu- 
merate or evaluate various cost indexes but only to show 
how an index is used in the calculation for allowance 
for inflation. Several cost indexes have been discussed 
elsewhere.* 

The allowance for inflation is calculated on the basis 
of the depreciation of the dollar. The only practical way 
to determine this depreciation is through a cost index. 
Cost indexes suitable for making calculations for the 
allowance for inflation already exist but it seems certain 
that the future will bring others compiled chiefly for 
the purpose. In the end accountants and others may 
agree on the acceptance of prescribed indexes to remove 
the arbitrariness of a single company selecting its own 
indexes. 

A large company may find it necessary to group the 
assets into a few categories and employ separate cost 
indexes for each group, but the use of more than a few 
groups is to be discouraged. For some assets, such as 
cash, there may be no apparent cost index, but the 
decision can be made from a consideration of why the 
asset exists. For a manufacturing company the cost index 
for cash could well be an equipment cost index, a con- 
struction cost index, or a combination of both. 


Allowance for Inflation Is an Expense. The allow- 
ance for inflation is an expense and the expense is oc- 
curring whetier it is recognized or not. 

The allowance for inflation as presented here is on 
an after tax basis, and at the current income tax rate 
the expense before taxes is slightly more than double. 
Suppose that a company must absorb an allowance for 
inflation amounting to $1,000,000 for the coming year. 
At a 52 percent tax rate the expense before taxes is 
1,000,000/(1— 0.52) or $2,083.333. Thus $2,083,333 
should be allocated to the various operations over the 
year by some accounting procedure. 

At the end of the year $2,083,333 will be available as 
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income before taxes leaving $1 million after taxes to be 
retained as an allowance for inflation. 

The allowance for inflation is a hidden expense, but 
the tax situation makes it doubly hidden. 


Income Statement. Tables 3 and 4 showed in a 
simplified manner that the allowance for inflation will 
appear in the balance sheet. Likewise it will appear in 
the income statement. 

First, however consider a hypothetical income state- 
ment in which no allowance for inflation has been made. 
Only the latter part of the income statement need be 
discussed. Table 5 gives the pertinent information. 


Table 5 
XYZ Corporation 
Concluding lines in income statement for year ending 
Dec. 31, 19XX. No allowance for inflation. 
Income before provision for income taxes. .. . $40,000,000 
Less income tax 19,000,000 


Retain earnings for period 


Note 1. 
Statement of retained earnings 
Balance, beginning of period 
Add for period 16,000,000 
Balance, end of period $2 16,000,000 

The report gives the impression that the corporation 
was successful by $21 million for the year, $5 million of 
which was paid out as dividends on the stock and $16 
million of which was retained. It suggests, too, that the 
$16 million retained would be available for expansion. 
Moreover, with retained earnings totalling $216 miilion 
it appears that the corporation over the years has been 
able to reinvest considerable funds for expansion. 

Now suppose that the corporation had been making 
an allowance for inflation over the years. The allowance 
for inflation for the year is $15 million calculated as 
follows: 


Total assets, beginning of the year $400,000,000 
Less land at cost 

5,000,000 
Assets subject to allowance for inflation. . . .$375,000,000 


Inflation for year = 4 percent 
Therefore N, = 0.04 


(ai), = (375,000,000) (0.04) = $15,000,000 
The concluding lines in the income statement for the 
year might be that of Table 6. 


Table 6 
XYZ Corporation 


Concluding lines in income statement for year ending Dec. 
31, 19XX. Allowance for inflation included. 
Income before provision for income taxes 


and inflation $40,000,000 
Less income tax 19,000,000 


Net income before allowance for inflation. ..$21,000,000 
Less allowance for inflation 1 


Net income after allowance for inflation 
Less common stock dividends 


Retained earnings for period 


Note 1 
Statement of allowance for inflation 
Balance, beginning of period $185,000,000 
Add for period 15,000,000 
Balance, end of period $200,000,000 


Statement of retained earnings 
Balance, beginning of period 
Add for period 
Balance, end of period 
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When the allowance for inflation has beer, included 
the interpretation is significantly different: The real 
earnings for the period were $6 million and after paying 
out $5 million in stock dividends only $1 million was re- 
tained as an amount available for expansion. Moreover, 
although a total of $216 million has been reinvested over 
the years, $200 million of this had to be reinvested as an 
allowance for inflation to merely allow the company to 
hold its own. Only $16 million has been reinvested over 
the years as funds available for expansion. 


Profit. The word “profit” should be used with caution. 
Profit should definitely signify an amount that could be 
made available for expansion. In Table 6 the fifth line, 
net income after allowance for inflation, is the first line 
to which the word profit might be assigned. True profits 
exist only after taxes have been taken out and after an 
allowance for inflation has been made. 


The income tax is supposed to be a profits tax but it 
is much more since the government does not recognize 
the allowance for inflation as deductible for tax pur- 
poses. When computing the base for income tax pay- 
ment a corporation is not computing its real profits but 
more nearly a “base for the calculation of income tax.” 

It is possible for a company to be operating at a 
deficit after an allowance for inflation has been included 
but be subject to an income tax. The company is shrink- 
ing under such circumstances and the income tax pay- 
ment represents essentially confiscation of the assets 
rather than a share of true profits. 


Return on Investment. The return on investment is 
overstated when no allowance for inflation is made. 
Compare Tables 5 and 6 and use $400 million for the 
total investment in each case. Without an allowance for 
inflation the return on investment appears to be 
(21,000,000) (100) /400,000,000 or 5.3 percent. With 
an allowance for inflation the return on investment is 


(6,000,000) (100) /400,000,000 or 1.5 percent. 


Accelerated Allowance for Depreciation. The in- 
adequacy of the allowance for depreciation to pay for 
the cost of replacement has been apparent for some time 
and proposals have been made to permit more rapid 
write offs. Indeed, the United States now allows a 
higher rate of depreciation during the early years of the 
life of an article than was formerly permissible. Many 
foreign countries are much more liberal. 

This procedure does not give an extra allowance for 
depreciation. It is a benefit during the early years of life 
of an article but creates a disadvantage in the later 
years. 


Extra Allowance for Depreciation. Some foreign 
countries, such as Belgium and Argentina, allow revalua- 
tion factors which have the effect of creating an extra 
allowance for depreciation. This is not permitted in the 
United States. 

An extra allowance for depreciation at the time an 
asset is retired has been suggested by Peloubet.’ 

It is interesting to note that the government in the 
end loses nothing. Specifically suppose an asset were 
originally purchased for $1 million and must now be 
replaced by an equivalent asset costing $3 million. Sup- 
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pose it were permissible to charge the extra $2 million 
as an extra depreciation expense during the current 
year. There would be a savings in taxes amounting to 
$1,040,000 at the current 52 percent rate. Restoration 
is not complete as $960,000 would have to be obtained 
by other means. 

To obtain $960,000 on an after tax basis it will be 
necessary to charge $2 million extra for the products 
and services of the company. 


The government will receive the difference, $1,040,- 
000, as taxes. This is exactly the amount it forgave in 
taxes in the first place by permitting an extra $2 million 
allowance for depreciation! 


This circumstance prevails regardless of the tax rate. 


Depreciation is Only Part of the Problem. An extra 
allowance for depreciation is more likely to be associated 
with the replacement problem only. There will be diffi- 
culties in practice if an asset is not replaced in kind, 
and this is true of many assets. The allowance for in- 
flation is not concerned with whether a replacement is 
made in kind or even not at all. 

An extra allowance for depreciation is likely to re- 
ceive attention in a periodic fashion at such times when 
replacements are made. The allowance for inflation is 
always up to date. 


An extra allowance for depreciation can be connected 
only with such assets as can be depreciated. The allow- 
ance for inflation embraces all assets that need attention 
because of inflation. 


Deflation. Occasionally a brief period of deflation 
might occur. The allowance for inflation is calculated 
as before but the result will be negative indicating an 
income. This income is on an after tax basis and is 
probably best handled by transferring it to retained 
earnings, if possible. 


Beginning of Year. The allowance for inflation cal- 
culated at the end of the year was given by Equation 
(1) This equation cannot be used at the beginning of 
the year because the end of year index is not known at 
that time. 

The allowance for inflation is an expense and it is 
desirable to know its cost at the beginning of the year 
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so that proper charges can be made for goods and 
services produced during the year. 

The purpose can be achieved by using the indexes for 
the previous year so that Equation (1) becomes: 


(ai)’, = A oy N ox-1 (2) 

where eee isp ee <=) Are 
T(x-2) 

Here the symbol (ai),’ designates the allowance for 
inflation for the x-th year but available for calculation 
purposes at the beginning of the year. 

This procedure uses the indexes of the previous year, 
but is not the same thing as being one year behind in 
the allowance for inflation. 


Conclusion. The hidden expense from inflation has 
been underestimated in the past. The allowance for in- 
flation as presented here is an analysis based on the dol- 
lar as a variable, and as such embraces the entire infla- 
tion problem. 

If no allowance for inflation is made neither the 
balance sheet nor the income statement can be inter- 
preted properly. Also, profits and return on investment 
are invariably overstated. 

The allowance for inflation is an expense that cannot 
be ignored. It represents an amount that must be re- 
tained after taxes merely to keep even with inflation. It 
is the cost for standing still. It is the expense incurred 
merely to prevent a contraction and should never be 
regarded as funds for expansion. 

There is no intention here of discussing the causes of 
inflation. The dollar is a unit. To define is to make 
definite and no unit is made definite unless it is defined 
in terms of quantities that transcend human fancy and 


caprice. For all practical purposes the dollar is unde- 
fined. 


The government is the custodian of the various units 
and through the National Bureau of Standards transmits 
radio frequencies that are accurate to one part in one 
hundred million. Paradoxically, the same government as 
custodian of the dollar allows it to change at a current 
rate of about 4 percent per year, or four million parts 
per one hundred million per year. 


The standard radio frequencies never vary as much as 
the dollar shifts continuously in a matter of seconds! 


Note: This article is chiefly a condensation of a book ‘Allowance for 
Inflation’? © 1959 available from the author. 
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Nomenclature 
(ai), Allowance for inflation for x-th year, calculated at 
end of x-th year, dollars. 
(ai),’ Allowance for inflation for x-th year, calculated at 
beginning of x-th year, dollars. 
A(x-1) Asset value at beginning of x-th year, dollars. 
I, Numerical value of a cost index at end of x-th year. 
N, The factor (1, —I,,_,,)/I,,-,), used in calculating 
(ai),, decimal. 
Nix-1) The factor (I(.,) —I,,-2))/I,-2), used in calculat- 
ing (ai),’, decimal. 
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These Factors Affect Rate of Return 


Here’s why a minimum rate of return should not be used 
as the only criteria when selecting investment projects 


Lovis P. Karvelas and Dale O. Cooper 
Bonner and Moore Engineering Associates 


Houston 


MANY FACTORS enter the de- 
cision to choose desirable projects 
for investments. An interest rate 
of return sums up many of these 
factors into a single number. How- 
ever, this number for interest rate 
of return does not include such 
major factors as risk, management 
experience, and availability of 
capital. In fact, the influence of 
overhead items and income tax is 
often neglected in the base calcula- 
tion also. 

When comparing projects for in- 
vestment, it is desirable to include 
as many factors as possible into a 
single number, the interest rate of 
return. Some of the above factors 
can also be reduced into the single 
number through statistical or other 
special analysis. However, many 
cannot. Consequently, there is no 
single “magic” number that can al- 
ways be used to dictate investment 
policy. In the final decison, there 
is no substitute for good executive 
judgment. 

The use of a minimum rate of 
return implies judging a project on 
its rate of return. If this minimum 
is used initially to weed out projects 
from further consideration, then this 
is tantamount to judging a project 
solely on its rate of return. As stated 
above this neglects factors that are 
not included in a rate of return and 
as such can lead to poor decisions. 
If all other factors are considered 
and the decision rests on the magni- 
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tude of the rate of return on the 
investment then a minimum number 
may be desirable. 

This article will spell out some of 
the factors entering an investment 
decision, their potential effect if not 
considered, and whether it is pos- 
sible to incorporate them into a 
single effective rate of return. 

Table 1 shows an after tax rate 
of return on total monies invested 
for several industries. These figures 
were derived by calculating the 
average income after tax and aver- 
age total money investment (equity 
and debt) for several companies 
through the period 1951-57. A 
simple return was then calculated 
for each company using this average 
income and average investment. 
These company returns were 
grouped by industry and an average 
obtained. This should be indicative 
of the average return to a company 
on all its investments. 





INDUSTRY 





Integrated Oil Company, Domestic 
Integrated Oil Company, World Wide 
Oil ucers, Domestic 





The purpose of this table is to 
show that a universally acceptable 
minimum rate of return cannot be 
used. What may be acceptable to 
one industry may be too low for an- 


other. The difference in rates of re- 
turn is due primarily to the varying 
risks of doing business in the various 
industries. Within a major industry 
such as the oil industry, the risk of 
doing business differs between major 
areas such as production, refining, 
and marketing to such an extent 
that the same minimum rate of re- 
turn would not be acceptable to all 
three. 


NEGLECTED ITEMS 

In trying to develop a guide num- 
ber for a minimum acceptable in- 
terest rate of return, a consistent 
basis and thoroughness of calcula- 
tion must be maintained. Many ar- 
ticles and books have been written 
on the various methods of calculat- 
ing a rate of return.**** It is beyond 
the scope of this article to compare 
the various methods or to spell out 
the different costs and incomes that 
should be included. However, there 
are several significant factors which 
are frequently neglected in these 
calculations. In many cases, a more 
thorough calculation may show up 
an unprofitable venture that may 
otherwise have been accepted. 

The effect on the rate of return 
through omitting some of these fac- 
tors may best be illustrated by a 
typical refinery technical service 
project to reduce corrosion costs in 
a heat exchanger. Consider a heat 
exchanger which is now re-tubed 
annually at a total cost for tubes, 
labor, and lost production of $23,- 
000. After due corrosion tests and 
economic calculations, the engineer 
concludes that special alloy tubes 
will last four years. The material 
and installation cost would be $40,- 
000. Expenses over the four years 
would average $3,000 per year. 
Then: 


Present Annual Cost 
Proposed Project's 

Annual Cost .... 
Net Savings in 

$ 20,000 $ 20,000 


$ 23,000 
— 3,000 
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Net Increase in 
Depreciation .. 
Net Increase in 
Taxable Income .$ 10,000 
Net Increase in Tax 
@ 50 nt of 
axable Income . 
Total After Tax 
Cash return. 


- -—10,000 


$—5,000 
$ 15,000 


An interest rate of return before 
taxes of 35 percent is indicated from 
these figures and it may be con- 
cluded that this is an excellent in- 
vestment. However, it is easy to end 
up losing money from such a cal- 
culation! Table 2 shows the effect 
of three items which are often neg- 
lected in similar technical-service 
type projects, A more proper before 
tax interest rate of return is 21.9 
percent based on a four year life. 
After taxes it may be as low at 8.8 
percent. However, some weight must 
be given to the possibility that the 
alloy tubes will last only three years. 
Then the return is zero. (This re- 
lates to the element of risk which 
will be considered in greater detail 
later.) Consequently, it may not be 
a wise investment. 


Income tax and overhead are two 
other items usually omitted. The 
rate of return of a project should 
be reported on an after tax basis. 
Projects with similar before tax rates 
of return may have different after 
tax rates of return because of such 
factors as allowable depreciation 
(rapid amortization versus straight 
line when allowed by the govern- 
ment), depletion, interest, etc. Since 
the after tax income is what the 
company will realize, the rates of 
return should include the effects of 
income tax. It should be noted that, 
if the incremental tax is 50 percent, 
the after tax rate of return is not 
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TABLE 2—4influence of Neglected Items on Interest Rate of Return 









































Interest Rate 
Life of Overhead Income Tax of Return 
BASIS Tubes, Yr. ? | Considere“? t 
All items included. ................. 4 Ves Yes 
EE cle. o'bnd b.0o¥iweu ales ep 4 No Yes 18.6 
SE a ae re | 4 Yes No 21.9 
Omission 3 (Both 1 & 2)............. 4 No No 35.0 
Infi of Tw e 
All items included. ............... 3 Yes Yes 
RR McSobe sha kceectcsceehae 3 ° No 21.4 
TABLE 3 
PROJECT A PROJECT B PROJECT A & B 
YEARS Inv. Inc.* Inv. Inc.* Inv. Inc.* 
se th ngse nt0eneckaceceseen Gaeee. 2 sakes $1000 os ie $9000 | ..... 
| EIRP EARS ESS 1 8 oes $ 500 sees $551 Pxos $1051 
Misegiad pec et cs ehh weseey ala 1000 551 Rei 1551 
ac asa Gn tos okanaeimken 1000 2000 eae (a) 2000 
7 ESOS ese et ty ee ry sani 2500 RS ah 2500 
iis As oe hig dod bese hie 3000 3000 
Ry Rai aa Si 2500 | 2500 
eae Sl haleaeeas aeead 2000 2000 
CRE Carer Se 2000 | 2000 
Sy aie Svat yss eabiaessvete 2000 2000 
Ps Wik As caGaucktxi ances 2000 2000 
Interest Rate of Return After 
Taxes (percent)...........+. Seni 16.1 6.7 | 17.5 




















After Taxes. 


* 
(a) The $1,000 needed as investment in the third year for Project A, in the combined case, would 
come from the regeneration of the $1,000 at the termination of Project B after two years. 


half of the before tax rate of return. 


Overhead. Many rationalizations 
are advanced for omitting overhead. 
However, the inescapable fact re- 
mains that overhead is incurred by 
every project, although not neces- 
sarily io the same degree. The 
simple fact that the technical service 
engineer evaluating the project is 
part of overhead, proves this. The 
technical service time should be the 
minimum overhead allocated. The 
significance on the rate of return of 
not including overhead in the above 
example is shown in Table 2. In 
many companies, overhead is allo- 
cated to various projects on some 
formula basis. Although this may 
not reflect the actual overhead: in- 
curred, it has the advantage of sim- 





Factors entering the investment decision that affect cal- 
culation of a rate of return... 


© Cannot include— 

Management’s and organization’s 
know-how and experience 

Competitive situation 
Political climate 
Capital availability 
Labor situation 
Objectivity of calculator 
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® Should include through sta- 
tistical analysis— 


Confidence in price and volume 
predictions, and 
Confidence in process design 
® Often erroneously omit— 


Overhead 
Tax effects 


plicity in including the influence of 
overhead. 

Once the factors included in the 
calculation of a rate of return are 
standardized, we have taken a step 
toward the use of a minimum rate 
of return as a method of accepting 
or rejecting projects. However, there 
are certain critical factors not ac- 
counted for by any of the present 
methods of calculating returns. 


EFFECT OF MARKETS 


The interest rate of return cal- 
culation, through the consideration 
of economic life (duration of the 
project) does include the factor of 
project obsolescence. However, the 
factors of type of market and degree 
of certainty in the market predic- 
tion of both volume and price are 
not included. To compare two proj- 
ects, or to compare a project with 
a minimum or standard rate of re- 
turn, these factors must be weighted 
and included. 

There are several major classifica- 
tions of markets: a new market 
created by a new product (polyester 
fibers when first introduced); an 
existing market with similar com- 
petitive products (gasoline): a cap- 
tive market (production of ethylene 
for use in polyethylene when the 
latter is also made by the same com- 
pany); and a contract market. 
There is a large difference from one 
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of these classifications to the next 
in the confidence of the prediction 
of sales volumes and prices. 

In making a market prediction 
certain questions are raised. Some 
of these are: 

1. What are the competing prod- 

ucts? 

How much improvement do 
they need to be equal or bet- 
ter than our product? 

What is the capacity for pro- 
duction of this product in the 
country, or in our area? 
How easy can others enter into 
the production of this prod- 
uct? 

Is this a necessity item or a 
luxury item? 

If a captive market, what is 
the ultimate product poten- 
tial? 

The confidence in market predic- 
tions is related to the answers to 
these questions. Thus, if they can 
be evaluated and weighted relative 
to some standard scale, then this 
weighted figure can be used to in- 
corporate the factor of confidence 
in market prediction in a rate of 
return figure. (A method of weight- 
ing such ‘‘Intangible factors” is 
given in “Introduction to Operations 
Research”’ ) .* 

The following example illustrates 
the pitfall in using a minimum 
standard rate of return when the 
confidence in market prediction is 
not included in some way. Product 
A in pre-installation economics 
showed a rate of return of 36 per- 
cent after taxes. The market for this 
product was an established market 
where demand had outstripped sup- 
ply. Other producers could enter 
this market easily. Product B in pre- 
installation economics showed a rate 
of return of 22.5 percent after taxes. 
The market for this product was on 
a contract basis, and because of the 
newness of the process, entry into 
the market was restricted. In com- 
paring these projects on a rate of 
return, Product A would appear to 
be the better project. In actuality, 
however, other producers entered 
the market and the rate of return 
after taxes for Product A dropped 
to 10 percent, whereas Product B 
stayed the same. Thus, by overlook- 
ing the confidence level in market 
prediction, a wrong decision could 
result if the rate of return were the 
sole criterion for judgment. 
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EFFECT OF PROCESS 

The use of a rate of return as a 
basis of minimum acceptance of a 
project does not reflect the risk in- 
volved in a new process versus a 
proven process. A high confidence 
level would exist in the plant cost 
and in the process yields for a dem- 
onstrated commercial process. On 
the other hand, the confidence in 
plant cost and process yields of a 
process that was only demonstrated 
on a research bench scale or pilot 
plant scale would understandably be 
lower. At times, because of the ad- 
vantage of being first in a market, 
a process may not be sent through 
a complete development cycle. The 
rate of return for the project should 
reflect this greater uncertainty in the 
process. 

An example may serve to illus- 
trate this point. Product C had a 
rate of return of 29.5 percent after 
taxes. The process was new and 
process design was based on partial 
pilot plant study. After the instal- 
lation of this project, the predicted 
yields and qualities of products 
could not be obtained unless the 
process was changed. The required 
process changes increased plant cost 
by one million dollars. The rate of 
return dropped to 22 percent after 
taxes as a result of this. If this proj- 
ect were initially compared, solely 
on a rate of return to another proj- 
ect based on a proven process with 
a 25 percent rate of return, it may 
have been selected over the latter. 
This would have been the wrong 
decision all other factors being con- 
stant. Furthermore, if the invest- 
ment had been overestimated on 
Product C, its rate of return may 
have fallen below a minimum rate 
of return and thus not been ac- 
cepted, whereas its true rate of re- 
turn may have been above this 
minimum. 

A statistical approach may be 
used to incorporate the confidence 
in the plant costs into an effective 
rate of return. Historical correlations 
from several projects of predicted 
yields and product qualities (the 
basis for plant costs) at the various 
process development stages to the 
yields and product qualities at the 
final commercial stage can be ob- 
tained. These correlations could 
then be used to develop weighted 
factors reflecting the confidence in 
predicted yields and product quali- 
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ties at various stages of process de- 
velopment with a standard factor of 
100 percent for a proven commer- 
cial process. These weighted factors 
(reflecting the stage of process de- 
velopment) times the plant cost 
would then give an effective plant 
cost which could be used to develop 
an effective rate of return. 


EFFECT OF COMPETITIVE 
SITUATION 


In some cases an investment is 
made because the competitive situa- 
tion dictates it if the company wants 
to maintain its position in the in- 
dustry, to protect existing invest- 
ment, or increase the ability to sell 


119 









































SPECIAL REPORT ON COSTS 











other products. Some examples of 
this are projects to increase quality 
of gasoline, increase the purity of a 
product, and provide a complimen- 
tary product for a selling line. Al- 
though the project itself may have 
a rate of return below a minimum 
rate of return, it cannot be discarded 
because of its effect on other proj- 
ects. For example, many reformers 
have been built which would show 
a loss on a standard calculation 
basis. However, losses may be much 
greater if the refinery failed to main- 
tain competitive product quality. 


EFFECT OF CAPITAL 
AVAILABILITY 

With a limited capital availability 
(an underlying assumption in the 
use of a minimum rate of return 
above zero) the total capital re- 
quired by a project must be consid- 
ered. A project may have to be de- 
layed or rejected although it is well 
above a minimum rate of return be- 
cause of the lack of capital to fi- 
nance it, whereas a project of lower 
return may require less capital and 
be financeable. This consideration 
cannot be incorporated in a rate of 
return. 

Tied in with the amount of capital 
required is the duration of the capi- 
tal requirement. There may be a 
period in which a company has 
capital for investment but no proj- 
ect with a rate of return greater 
than some minimum figure. In such 
a case, it would be better to invest 
the capital in some project of below 
average rate of return, but of short 
duration of time, rather than having 
it idle. The following hypothetical 
example may serve to illustrate this 
point. 

Project A with an expected life 
of 10 years requires a total invest- 
ment of $9,000, the major part of 
which is required immediately and 
the rest required three years after 
the start of the project. Project B 
with an expected life of 2 years re- 
quires a $1,000 investment. Table 3 
shows the after tax income and the 
interest rate of return for Projects 
A, B, and the two combined. Proj- 
ect B alone may have been rejected 
of what would have been idle capital 
without being detrimental to Project 
A, the rate of return on the total 
capital invested in both projects is 
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greater than either one of the indi- 
vidual rate of returns. 


EFFECT OF INTANGIBLE FACTORS 
There are certain intangible fac- 
tors that must be considered by 
management in making a decision 
that are not and cannot be included 
in a single rate of return figure. The 
first of these would be an evaluation 
of the person or persons who have 
compiled the figures. That is, in past 
work has this person been optimistic 
or conservative in his assumptions 
and predictions in working out prob- 
lems. If two persons evaluated the 
same project independently, the rate 
of return they calculate may differ 
by several percent. Thus one rate of 
return could be above a minimum 
rate of return and the other below 
even though it is the same project. 
The manager, therefore, must con- 
sider the past work of the person 
evaluating the project to correctly 
appraise the rate of return. 

Another “intangible factor’ that 
must be considered is the political 
climate and its effect on government 
intervention. The stability of foreign 
governments, the nationalism exhib- 
ited by foreign groups, the lobbying 
pressures by different groups on our 
own governments both local and 
federal, and the results of various 
elections are all factors that must be 
evaluated. Their- effect on profitabil- 
ity of a project can be drastic. How- 
ever, this factor cannot be included 
in a rate of return calculation. Sev- 
eral excellent and recent examples 
exist. The recent mandatory import 
restriction drastically affected proj- 
ects based on foreign crudes to the 
point where some with previously 
excellent rates of return became ob- 
solete. At present there is a political 
drive to reduce depletion allowances. 
Management’s evaluation of the 
strength behind this drive will be a 
major factor in the amount of a 
capital invested in crude oil explora- 
tion and production. The recent 
change in tax by the Venezuelan 
government has affected projects 
based on Venezuelan crude. 

The availability, qualification, and 
organizational strength of labor is a 
factor considered by management. 
To a certain extent this is reflected 
in the labor costs shown in the proj- 
ect. Hawever, all the effects cannot 
be included. As an example, the de- 


cision in favor of a project may be 
made on the basis of creating jobs 
in an area where there is excess 
labor although other projects may 
have higher rates of return. This 
factor cannot be included in a rate 
of return. 

A very important intangible fac- 
tor is management’s experience and 
know-how. The previous experience 
in a particular field will definitely 
influence the decision of whether or 
not to accept a project in a similar 
field. If a previous project has failed 
management may tend to apply an 
automatic discount factor to rates of 
return, for similar projects. This 
may occur subconsciously. On the 
other hand, if management has been 
previously successful in a particular 
field, they may more readily accept 
a similar project. Lastly, if the ex- 
perience in a particular field has 
been rather limited then manage- 
ment may tend to be more conserva- 
tive in their thinking and conse- 
quently demand a higher rate of 
return than normal. This thinking 
cannot be incorporated in a mini- 
mum rate of return figure, yet it 
may be decisive. 

In the area of know-how a proj- 
ect must be examined in terms of 
whether the organization has had 
experience in this area or in a simi- 
lar area. The cost of obtaining this 
experience, if not available inter- 
nally, is often omitted in project 
economics, and yet the project may 
be unsuccessful without it. As an 
example, a refiner. dealing solely in 
fuel products may have a project 
for a petrochemical. One of his con- 
cerns should be if he has the proper 
sales organization and if not, can he 
get it and what will it cost. The 
availability or non-availability of this 
organizational know-how cannot be 
incorporated in a rate of return, but 
may make the difference in accept- 
ing or rejecting a project even 
though it may have a rate of return 
above some minimum. 
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How Du Pont Saves Money with Models 


By using larger scale models and more vendor drawings, 


Du Pont has been successful in saving time and money 


on design, engineering and construction 


Lee A. Myers 


E. |. du Pont de Nemours & Company, Inc., Wilmington, Del. 


APPLICATIONS OF MODELS 
has, in general, been as a design aid 
for arrangement of plants, equip- 
ment, and piping. The models em- 
ployed have included study or lay- 
out models, preliminary or piping 
layout models, and final or piping 
arrangement models. 


The proper use of models gives 
a better arranged and more econom- 
ical plant design in shorter time 
with lower engineering cost. 


The ways in which these econ- 
omies have been accomplished are: 


1. Communication between the de- 
sign section and the client is 
greatly improved. 


2. Studies of arrangements and al- 
ternates can be accomplished in 
less time and cost. 


3. Agreement on arrangement and 
facilities can be firmed at an ear- 
lier date. 


4. Convincing the client of im- 
proved arrangement and reduc- 
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tions in investment is facilitated 
by the model presentation 
method. 


Perodic review by the client, 
which includes technical, operat- 
ing and maintenance personnel, 
as model progresses, results in 
fewer late revisions to design. 


Communications between Design 
Sections: process, power, struc- 
tural, electrical, etc., are im- 
proved and space allocated much 
easier with minimum interfer- 
ence. 


The foregoing is based on the 
concept that models are a design 
tool, principally for aid in producing 
the required drawings for equip- 
ment and piping arrangement. This 
has been the conventional use of 
models. 

Extension of the use of models, 
such as a training aid for operators, 
an orientation aid for construction 
personnel and maintenance analysis 
have, of course, been done to more 


or less extent by many users of 
models. 

Others have tried and have been 
more or less successful with model 
photography as an aid in producing 
drawings which combine reproduced 
photographs with drawing dimen- 
sions and details. In some cases, pip- 
ing fabrication sketches have been 
made directly from the model. 

An analysis of further extension 
of the use of models as design aids 
results in these possibilities: 


1. Arrangement of instrument, 
valves and components, instru- 
ment trays and lines. 


2. Electrical conduit trays, miscel- 
laneous control equipment, and 
lighting arrangement. 


3. Heating and ventilating equip- 
ment and duct arrangement. 


4. Intricate plumbing and service 
piping arrangement particularly 
for laboratory-type installations. 


The ultimate step in the applica- 
tion of models is to utilize them to 
transmit information to the field 
construction forces thereby eliminat- 
ing a major portion of the process 
and power piping, instrumentation, 
electrical, and heating and ventilat- 
ing arrangement drawings. 

At Du Pont all of the foregoing 
uses of models are being practiced. 
The acceptance of the use of the 
“field transmittal model” which 
serves in lieu of many of the ar- 
rangement drawings has been 
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brought about over a period of time 
with many questions being resolved 
both in the matter of the method 
of making the model and in the 
means of record of the design as 
transmitted. 


Sufficient supplemental draw- 
ings, vendors’ prints, diagrams, 
schematics, maps, standards and 
specifications are sent to the field 
construction forces with the model 
such that the total information 
transmitted to the field is equivalent 
to that transmitted by the conven- 
tional drawing method. This sup- 
plemental information includes de- 
tails of any congested or critical areas 
which may not be in sufficient detail 
on the model due to scale limita- 
tions. 


Interference. For the portions of 
the work which are covered by con- 
ventional drawings, the model rep- 
resents this only to the extent that 
interference may be involved, or is 
required for construction planning. 


Size and Scale. The scale for most 
“field transmittal models” has been 
34 inch per foot. This scale is suffi- 
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ciently large so that all but the most 
intricate piping details can be shown 
with sufficient accuracy for construc- 
tion purposes. A further advantage 
of this scale is that a craftsman with 
normal scale or ruler can measure 
directly on the model since %¢ inch 
equals 1 inch. 

Individual model table sizes, in 
general, are limited to a width of 
42 inches and length of 72 inches; 
although, where advantageous and 
permissible, the size has been as 
large as 5 feet by 9 feet. For a plant 
or large process, it becomes neces- 
sary to utilize a number of tables 
which fit together for final assembly. 

The intent of the “field transmit- 
tal model” includes the following to 
scale (not necessarily to full detail) 
in correct location: 


Equipment: All equipment in- 
cluding drives. 


Process Piping: Include all valves, 
in-line instruments, vents, drains, 
sample lines and special support 
requirements. 


Instruments: All instruments not 
located on panels; panels, cubicles 
and cabinets; control valves; tubing 
bundles and conduit over 1 inch; 
orifice and runs; and trays. 


Ductwork: Include dampers and 
grills. 

Service Piping: 1% inch and 
larger; smaller where space is criti- 
cal. (All to same detail as process 
piping). 

Electrical: Starter racks, substa- 
tions, lighting fixtures, trays and 
conduit banks, conduit 1¥2 inch 
and larger, cubicles and panels, and 
cables. 


Structure: All members to scale 
(Not necessarily to shape). 

Note: Where duplicate facilities 
with identical piping and services 
are being installed, only one train 
will be piped on the model unless 
critical from interference standpoint. 


Photographs. Upon completion of 
the model, photographs are taken in 
as many views as to record the de- 
sign as built into the model. These 
photographs are reproduced as 
standard size photo tracings on 
polyester film base and retained as 
permanent record. These photo- 


graphs plus the supplementary in- 
formation previously mentioned, to- 
gether with fabrication details made 
later from the model, constitute suf- 
ficient information for reproduction 
of the model, or as a basis for draw- 
ings of the plant at any later date. 


Costs. The “Field Transmittal 
Model” at % inch scale costs some- 
what more than the conventional ¥% 
inch or ¥% inch scale “design aid” 
model not only due to the size but 
also due to more detail and accu- 
racy. The cost differential, however, 
is small in comparison with the 
drawing time saved on piping, in- 
strumentation, electrical and in 
many cases heating and ventilation 
drawings. 


Acceptance. So far we have dealt 
with the benefits in design of the 
plant. What is the impact of this 
method of transmittal of design in- 
formation on the field construction 
forces? 

Open-minded acceptance of a 
new concept of design information 
is, of course, a necessity. This has 
been more easily accomplished than 
was originally believed possible once 
the field construction forces evaluate 
the potential benefits. 


A summary of these benefits: 


1. More rapid field analysis of de- 
sign, specifications and job re- 
quirements for crafts and better 
overall project planning. 

2. Improved employee orientation. 

3. Improved craft-work planning, 
sequencing, and scheduling. 

4. Improved material takeoff, sched- 
uling, and handling. 

5. Elimination of construction inter- 
ferences and “re-do” not normally 
foreseen on conventional drawing 


method. 


6. Elimination of the change work 
orders when plant is ready to be 
turned over to operations, re- 
quested for items not on draw- 
ings but seen on the model and 
resolved beforehand. 


Savings. Experience to date indi- 
cates the savings possibilities in field 
construction may equal the design 
savings and that combined savings 
in design and construction make 


models well justified. + # 
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Find Air Conditioning Costs Quickly 


Here are sufficient data for rapidly estimating the costs 
for industrial air conditioning systems 


N. H. Prater and D. W. Antonacci 
The Chemstrand Corporation, Pensacola, Fla. 


AIR CONDITIONING is essen- 
tial in many types of industry to 
attain the controlled conditions re- 
quired by the manufacturing proc- 
esses and to maintain personnel 
health and efficiency. The cost for 
providing this service amounts to as 
much as 4 percent of the total in- 
vestment in some chemical plants. 
With a new period of economic 
growth ahead and a continuing 
movement of industry to the South, 
air conditioning has become an in- 
creasingly important factor in the 


design and investment for these new 
industries. This article presents care- 
fully prepared data for estimating 
the cost of the more common types 
of industrial air conditioning sys- 
tems utilized in the chemical indus- 
try today. 

Air conditioning is defined as the 
simultaneous control of temperature, 
humidity and air motion within an 
enclosed space. This also involves 
air cleaning, heating or cooling, 
humidifying or dehumidifying and 
distribution of the air. Many types 
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FIGURE 1—Typical arrangement for industrial air conditioning systems. 
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of equipment are available for con- 
ditioning air ard usuilly a number 
of arrangements oi systems which 
will fulfill the functional require- 
ment can be utilized. However, be- 
cause of the variety of design 
objectives and differences in build- 
ings encountered, no system can be 
applied indiscriminately. The rela- 
tive merits of each system must be 
evaluated on the basis of investment 
and operating costs as well as future 
adequacy and flexibility. 


Design Conditions. The primary 
consideration in selecting an air 
conditioning system is the cooling 
load to be handled. This, in turn, 
depends upon the outside air con- 
ditions, physical characteristics of 
the building, and desired internal 
conditions. Outside air wet and dry 
bulb temperatures and wind veloci- 
ties vary with each geographical 
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location and temperatures that are 
not exceeded more than 5 to 8 
percent of the cooling season should 
be selected as a basis for design. The 
inside design conditions for comfort 
cooling depend on the duration of 
occupancy, contrast between inside 
and outside temperatures, etc., while 
design conditions for process require- 
ments are fixed by the performance 
objectives. 

The design conditions for indus- 
trial air conditioning must be de- 
termined for the particular manu- 
facturing process involved, therefore, 
general recommendations cunnot be 
made as is done for comfort air 
conditioning. It is common practice 
not to supply outside air for venti- 
lation in industrial applications ex- 
cept where toxic gases, smoke or 
fumes are present and the quantity 
of outside air is frequently based on 
State Laws that prevail for the par- 
ticular location. When fresh air is 
required for ventilation purposes, 
the quantity usually depends on the 


number of occupants, type of ac- 
tivity and the volume of space in- 
volved. Recommended outside air 
requirements for comfort air con- 
ditions are shown in Table 1.* 


TABLE 1—Approximate Fresh Air 
Requirements for Ventilation 











Fresh 
Fresh Air, Alisa 
Ft. of 
Mini- Floor 
Service Normal; mum Area 
Control Rooms... . 20 10 4 
Board Rooms... .. 50 30 iia 
Directors Rooms . 50 30 7 
oe Biomed « 10 7.5 ry 
OS OOS om ee J 
Office Rooms: 
Private........ 25 15 0.25 
General. ....... 15 10 = 
Restaurant: 
Kitchen........ sia ae 4.0 
Dining Room... 15 12 one 
Ne 25 15 mS 
+ Rooms. . - Sn 2.0 
bbcteisecy cs 10 75 2.0 














The System. The analysis of air 
conditioning requirements for in- 
dustrial processes is extremely com- 
plex and a detailed treatment of this 
subject is beyond the scope of this 
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FIGURE 2—These costs of central air conditioning units include Class II air 
supply fan, Class I return air fan, NEMA I fan motors, motor starters, automatic 
controls, filters, variable pitch drives, preheat and reheat coils, unit casing, in- 
sulation, vibration isolator pads, dehumidifiers with pumps and interconnecting 


piping at the unit. 
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article. However, the type of unit 
most widely accepted in industry is 
the central air conditioning system 
and descriptive data and costs for 
this type are presented here. The 
major components of the central 
system include the air conditioning 
units, supply and return duct sys- 
tems, centrifugal refrigeration ma- 
chines, chilled water pumps, cooling 
tower and the distribution piping 
system. The principal advantage of 
this system is that all the equipment 
is centrally located which simplifies 
both maintenance and operation. 
This also eliminates the need for 
chilled water and steam piping, elec- 
trical equipment, and wiring in the 
conditioned space. In addition, this 
system can be used to heat or cool 
without the necessity of seasonal 
changeovers and provides the de- 
sired flexibility to meet specific de- 
sign and cost objectives. A schematic 
diagram of this type system is shown 
in Figure 1. 


Air Handling. The central air con- 
ditioning apparatus is a field as- 
sembled unit comprising several 
basic functional elements. The flow 
of outside air, return air and fan 
supply air is controlled by opposed 
leaf multiblade dampers. A viscous 
self cleaning filter is used for clean- 
ing the air while non-freeze steam 
coils are used for preheating and re- 
heating the air. The air is washed 
by two banks of sprays utilizing 
flooding nozzles, eliminators and 
auxiliary trim. The supply and re- 
turn fans are the backward curved 
type rotating in a volute housing. 
Polyphase squirrel cage induction 
motors with a V-belt connection are 
employed to drive the fans. Auto- 
matic actuating-and responding con- 
trols are included with a limited 
amount of manual start to secure 
high efficiency and maintain con- 
tinuity of operation. The casing of 
the unit is constructed of 18 gage 
galvanized steel and is painted with 
a bituminous solution. The cost of 
the complete assembled unit is 
shown in Figure 2. 


Duct System. The supply and re- 
turn ducts are fabricated from 3S 
aluminum and sufficient area is pro- 
vided to efficiently distribute and 
return the air from the conditioned 
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FIGURE %—Gives the cost of the entire duct system and 
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spaces. The main duct is sized for 45 
an air velocity of 2,000 feet per 
minute while each branch duct and 
riser is limited to velocities of 1,500 
and 800 feet per minute, respec- 
tively. One outlet and diffuser in- 
cluding a supply damper is included 
for each 500 square feet of condi- 
tioned space. The total air quantity 
supplied is based on 2.7 cfm per 
square foot of floor area. The cost 
of the entire duct system can be 
estimated from the data shown in 
Figue 3. Appropriate correction fac- 
tors are shown in Table 2 for sys- 
tems utilizing different air rates per 
square foot of floor area. This cor- 
rection applies to the situation where 
the air flow is distributed over a 
larger floor space while maintaining 
the same cooling load. 
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TABLE 2——Effect of Air Flow on Total 
Supply and Return Air Duct Cost 
Shown in Figure 3 25 
Air flow scfm sq. ft. floor area | Relative cost 
+ 1.00 '@) 
Ries) 3. ¢ des ne 1.46 e) 2 
DEG SISLGSL «dee ades ob 2.00 
Re ee Ree * 3.00 








The cost of the air duct represents 
a large percentage of the total sys- 
tem cost. When the system is com- 
plex and containing a variety of 
fittings and risers, the total system 
can cost 60 to 75 percent more than 
a similar system of simple ducts and 
limited number of fittings. The in- 
creased cost is ‘contributed largely 
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FIGURE 4—Cost of centrifugal refrigeration machines (40°F 
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FIGURE 5—These costs for chilled water circulating pumps and motors are based 
on 2.5 gpm per ton of refrigeration. They also assume multi-stage, vertical mixed 
flow impeller type with bronze construction pumps equipped with vertical, hollow 
shaft, NEMA II motors. The cost of 50 feet of electric 
the unit substation to the motors is also included. The cost of the substation is 
omitted. Curve 1—Equipment cost, pump with motor. Curve 2—Installation cost 
including electrical wiring and conduit for one pum 

one pump installation cost for each additional unit. Bae 3—Piping cost, labor and 
materials for one pump installation; additional pump installation use 75 percent of 
one pump installation cost. 
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by the extra fittings which cost 
about four times that of a straight 
duct of similar construction. This 
also accounts for the increased cost 
for multi-story installations over 
those encountered in typical indus- 
trial applications. 


Compressors. Chilled water for 
temperature. and humidity control 
is produced by motor driven cen- 
trifugal compressors. A closed her- 
metically sealed unit is employed for 
refrigeration loads between 200 and 
900 tons and an open type is used 
for refrigeration loads between 900 
and 2,000 tons. The light weight 
and smooth operating characteristics 
of the closed unit eliminate the need 
for costly foundations and vibration 
isolators. Usually the open type com- 
pressor is geared to the driving 
mechanism and operated at higher 
speeds than the closed type. The 
open type unit can be driven with 


a steam turbine when steam is an 
economical source of energy. The 
condensers and coolers are the di- 
vided water box type employing a 
two pass shell and non-ferrous 
finned tubes and tube sheets. A non- 
condensible gas purge system is also 
provided. The cost of the centrifugal 
refrigeration units is shown in Figure 
4 based on a suction temperature 
of 40 F.* These costs include a 
single transformer substation for re- 
duced voltage starting for motor 
driven units larger than 600 horse- 
power. For turbine driven units the 
cost of steam piping at the unit is 
included instead of the single trans- 
former substation. The cooling water 
and chilled water piping required 
at the unit and speed increaser, 
where required, are also included in 
the total cost for the system. For 
compressor suction temperatures 
other than 40 F., the appropriate 
cost factors shown in Table 3 must 
be applied. 
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FIGURE 6—Cooling tower cost is based on 2.5 gpm per ton of refrigeration and 
includes cooling tower cost and erection, fans and motors with installation cost, 
concrete basin with pump pit and pumps with associated piping. The main cooling 
water piping leading to and away from the tower is omitted. 
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TABLE 3—Variation ‘n Total Refrigera- 
tion Unit Costs Shown in Figure 4 with 
Compressor Suction Temperatures 








Suction Temperature, °F Relative Cost 

EP REE 0.94 

A chain Sin einkict bere o's 1.00 

Meth Pee reRanetseeves 1,08 
SSE Reet 1.20 

Diet chs ane es Cen es 1.42 

pain bus bie eds s Maeisies 1.64 

SOMES dock ss cnsieelsacns 1.91 

oD iil is ves bali cuwesves 2.22 








Chilled Water Pumps. The cost 
of the chilled water circulating 
pumps and motors in relation to 
total capacity and discharge head 
are shown in Figure 5.* The pumps 
are multi-stage, vertical mixed flow 
impeller type with bronze construc- 
tion and equipped with vertical, 
hollow shaft, NEMA II motors. 
Also included in these costs is 50 
feet of electrical wiring and conduit 
from the unit substation to the 
motors. The cost of the unit sub- 
station, however, is not included. 


Cooling Tower. The cooling water 
for the refrigeration unit condensers 
is supplied by a cooling tower. The 
tower is the induced draft, wood 
filled, wood frame and cased type, 
of heart redwood construction. The 
structural framework of the tower 
including all members and connec- 
tions are designed to withstand a 
wind load of 30 pounds per square 
foot of projected area. The fans are 
axial flow, multi-blade type con- 
structed of stainless steel. The cool- 
ing tower circulating water pumps 
are vertical type similar to that 
employed for the chilled water serv- 
ice. The cost of the inter-connecting 
piping, float valve, pump screen, 
anti-cavitation plate, drain and over- 
flow connections are included. The 
main cooling water piping leading 
to and away from the tower is not 
included as part of the “battery 
limits” cost. The cost of the com- 
plete cooling tower installation is 
shown in Figure 6.* 

There are many instances where 
the air conditioning load is not suf- 
ficiently high to justify the use of 
the larger field assembled units. For 
these applications, smaller factory 
assembled units are employed. The 
operating range of both types over- 
lap somewhat and the final selection 
of the system to be employed must 
be based on an economic analysis 


= 
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of all factors involved. However, a 
“rule of thumb” is to choose the 
field assembled unit for all applica- 
tion requiring air flows greater 
than 20,000 scfm or approximately 
70 tons of refrigeration. The cost of 
the smaller factory assembled units 
are shown in Figure 7. 


Equipment Sizing. The correct siz- 
ing of the air conditioning equip- 
ment for a given heat load is 
extremely important. Undersizing 
can result in damage to the end 
product of the process as well as 
personnel discomfort while over- 
sizing usually results in an uneco- 
nomical operation. The proper 
choice results in a balanced system 
giving economical operation for all 
normal loads with sufficient reserve 
for expected peak loads. Having ar- 
rived at the correct size of the com- 
ponents in the system, the next step 
is to estimate the cost of the pro- 
posed installation. This following 
example illustrates how the data 
presented in Figures 2 through 7 are 
used to arrive at the total system 
cost. 


Example 
Estimate the total direct installed 
cost of an air conditioning installa- 
tion for a typical industrial plant. 
The conditioned spaces include four 
process buildings, cafeteria, five con- 
trol rooms, stores building, general 
offices and maintenance shops. The 
outside air design conditions are 
based on a 95 F. dry bulg and 82 F. 

wet bulb temperature. 


Step 1 
Determine the total refrigeration ton- 
nage and air quantities required for 
each conditioned area. 
a. Process Buildings (4 @ 40,750 sq. 
ft. of floor space each) 
Inside air conditions are 76 F. dry 
bulb temperature with 70 percent 
relative humidity. 
Basis: One building 
Total sensible and 
latent heat 
14.16 million Btu/hr. 
Total air required... . 110,000 scfm 
Outside air @ 

10 percent 
Refrigeration tonnage 
Total refrigeration 

all process 

buildings 4,720 tons 
b. Cafeteria Building (7,500 sq. ft. of 
floor space) 
Inside air conditions @ 
76 F. dry bulb 
relative humidity 
Total sensible and latent 
heat gains’ 792,816 Btu/hr. 


.. 1,180 tons 
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FIGURE 7—Installed costs for factory assembled package air conditioning units 
includes casing, fan with motor, four row cooling coil, one row heating coil, V- 
type filter, damper and supply and return duct. 


Total air required... .18,800 scfm 
Outside air from Table 1: 
250 people x 15 scfm.3,750 scfm 
Refrigeration tonnage 
c. Central Control Room (3,000 sq. ft. 
of floor space) 
Inside air conditions @ 
76 F. dry bulb 
relative humidity 
Total sensible and latent 

heat gains 316,280 Btu/hr. 
Total air required... .18,800 scfm 
Outside air from Table 1: 

20 people x 20 scfm. . .400 scfm 
Refrigeration tonnage..... 26 tons 

. Area Control Rooms (4 @ 1,500 
sq. ft. of floor space each) 
Inside air conditions @ 
76 F. dry bulb 
relative humidity 
Basis: One control room 
Total sensible and latent 

heat gains 185,950 Btu/hr. 
Total air required... .10,685 scfm 
Outside air from Table 1: 

10 people x 20 scfm...200 scfm 
Refrigeration tonnage 15 tons 
Total refrigeration all 

control rooms 60 tons 

e. Stores Building (3,000 sq. ft. of 
floor space) 
Inside air conditions @ 
76 F. dry bulb 
relative humidity 
Total sensible heat 
i 217,375 Btu/hr. 


Total air required... .10,865 scfm 
Outside air from Table 1: 
25 people x 10 scfm. ..250 scfm 
Refrigeration tonnage 
f. Office Building (26,000 sq. ft. of 
floor space) 
Inside air conditions @ 
76 F. dry bulb 
relative humidity 
Total sensible and latent 
heat gains...... 955,600 Btu/hr. 
Total air required. ...26,450 scfm 
Outside air required from Table 1: 
300 people x 20 scfm.6,000 scfm 
Refrigeration tonnage 80 tons 
g. Shops (2,000 sq. ft. of floor space 
conditioned ) 
Inside air conditions @ 
76 F. dry bulb 60 percent 
relative humidity 
Total sensible and latent 
heat gains 90,420 Btu/hr. 
Total air required 
Outside air required from Table 1: 
15 people x 25 scfm,..375 scfm 
Refrigeration tonnage 8 tons 
Total refrigeration tonnage for 
all systems = 4,978 tons 


Step 2 
Estimate the cost of both factory and 
field assembled air conditioning units. 
a. Process Buildings 
Select 4 field assembled units at 
110,000 scfm air capacity each. 
From Figure 2 the cost is: 
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Material, equipment and labor— 
$1.05/scfm x 110,000 x 
4 units ........... = $462,000 


uilding 
" Select one field assembled unit @ 
18,800 scfm air capacity. 
From Figure 2 the cost is: 
Material, equipment and labor— 
$1 31/scfm x 18,800 x 


Select one factory assembled unit 
@18,800 scfm air capacity. 

From Figure 7 the cost is: 

Equipment and labor— 
$8,900 x 1 unit....... = $8,900 

d. Area Control Rooms 

Select 4 factory assembled units @ 

$10,685 scfm air capacity each. 
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From Figure 7 the cost is: 
Equipment and labor— 
$6,000 x 4 units..... = $24,000 
e. Stores Bui 
Select one factory assembled unit 
@ 10,685 scfm air capacity. 
From Figure 7 the cost is: 


Equipment and labor— 
$6,000 x 1 unit....... = $6,000 
f. Office Buildi 
Select one field assembled unit @ 


26,450 scfm air capacity. 
From Figure 2 the cost is: 
Material, equipment and labor— 
$1.25 /scfm x 26,450 x 
a aes Sree = $33,062 
g. Shops 
Select one factory assembled unit 
@ 3,560 scfm air capacity. 
From Figure 7 the cost is: 
Equipment and labor— 
$3,050 x 1 unit....... = $3,050 


Step 3 
Estimate the cost of the air supply 
duct system. 
‘a. Process Buildings 
From Figure 3 the cost is: 
Material and labor— 
$1.41 /scfm x 110,000 x 
DD ain a's dian <5 = $620,400 
b. Cafeteria Building 
From Figure 3 and Table 2 
the cost is: 
Material and labor— 
1.1 x $1.71/scfm x 
18,800 x 1 unit...... = $35,398 
c. Central Control Room 
From Figure 7 the cost is: 
Ductwork (complete)— 
$8,000 x 1 unit....... = $8,000 
d. Area Control Rooms 
From Figure 7 the cost is: 
Ductwork (complete )— 
$5,500 x 4 units..... = $22,000 
e. Stores Building 
From Figure 7 the cost is: 
Ductwork (complete)— 
$5,500 x 1 unit....... = $5,500 
f. Office Building 
From Figure 3 and Table 2 
the cost is: 
Material and labor— 
2.3 x $1.68/scfm x 
26,450 x 1 unit..... = $102,203 
g. Shops 
From Figure 7 the cost is: 
Ductwork (complete)— 
$2,200 x 1 unit....... = $2,200 


Step 4 


Estimate the cost of the return air 
duct system. 
a. Process Building 
From Figure 3 and Table 2 
the cost is: 
Material and labor— 
$1.41 /scfm x 99,000 x 


2: ans PES = $558,360 
b. Cafeteria Buildi 
From Figure 3 and Table 2 
the cost is: 


Material and labor— 
1.1 x $1.71/scfm x 


15,050 x 1 unit...... = $28,308 
f. Office Buildi 
From Figure 3 and Table 2 
the cost is: 
Material and labor— 
2.3 x $1.68/scfm x 
20,450 x 1 unit...... = $79,018 
Since the factory assembled units are 
small and the ductwork is not exten- 
sive, total duct costs for these systems 
are included in the supply duct costs 
shown in Step 2. 


Step 5 
Estimate the cost of the central re- 
frigeration machine. 
Select 4 motor driven units @ 
1,250 tons/hr. capacity each. 
From Figure 4 the cost is: 
Equipment, motor starters, installa- 
tion and foundations— 
$140/ton x 1,250 tons x 


es sterdicnat cadets = $700,000 
Step 6 
Estimate the cost of the chilled water 
pumps: 


Circulation rate—2.5 gpm/ton or 

a total circulation of: 
2.5 x 1,250 tons x 

© MOE 5 osk. Sok oes = 12,500 gpm 
Select 4—3,200 gpm pumps @ 

200 feet head 
From Figure 5 the cost is: 
Pump and motor— 

$7,000 x 4 units....... = $28,000 
Piping-—$4,950 x 1 unit + 

$4,950 x 0.75 x 3 units. = $16,087 
Installation—$800 x 1 unit + 

$800 x 0.57 x 3 units....—$ 2,168 


Step 7 
Estimate the cost of the cooling tower 
system. 
Circulation rate—2.5 gpm/ton or 
a total circulation of: 
ya. G 1,250 tons x 
BAS ae = 12,500 gpm 
From Figure 6 the total direct 
installed cost of the 
complete tower is..... = $240,000 


Total direct cost of the complete air 
conditioning system ... = $3,009,282 
Cheah mee Wei ai i a = $605 


The costs presented here do not 
include electrical equipment, con- 
duit, and piping outside the “battery 
limits” of the central system. In ad- 
dition, building costs required to 
house the system are omitted since 
the type and scope will vary depend- 
ing on the specific conditions in- 
volved. Similarly, overhead charges 
must be added to obtain the final 
installed cost of a complete system. 
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Optimum AP Cuts 


Economic evaluation shows in many cases 
that reduced exchanger cost will be more 
than offset by increased pumping 


William J. Baker 
The Lummus Company, Houston 


A FREQUENT PROBLEM confronting process en- 
gineers is how much pressure drop to specify in heat 
exchangers. 

Increased pressure drop—properly applied—can re- 
duce the exchanger size and cost as well as improve its 
operation. Pumping cost increases with pressure drop, 
there the optimum—lowest capital investment and fa- 
vorable operating cost—must be found. 

When the velocity of a stream in an exchanger is in- 
creased the following beneficial results are obtained: 

© The heat transfer rate is improved. 

@ Less surface and possibly a smaller exchanger is 
required. 

© Less plot plan area and structural cost. 

@ Increased length of time between cleaning opera- 
tion. 

The basic equations for heat transfer by convection: 

@ Liquids heated or cooled inside of tubes— 


CF) Cry 


@ Liquids heated or cooled outside of tubes (shell 
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Exchanger Costs 


From these basic equations we see that the heat trans- 
fer rate is effected as follows: 

The tube side rate will change as the mass velocity 
to the 0.8 power (G,"*). The shell side rate will change 
as the mass velocity to the 0.55 power (G,°°°). As- 
suming in any given exchanger that all other conditions 
remain unchanged (see Figure 1). 

The basic pressure drop equation 
4fpG?N 

2gD 
indicates that the pressure loss will vary as the square 
of the mass velocity (see Figure 1). 

Since density and physical dimensions are constant 
in each consideration the same relation ors be referred 
to linear velocity. 

The principle concerned here involves liquid streams 
being heated or cooled where the Reynolds number ex- 
ceeds 2,100, and where no change of phase takes place. 


AP= 


TABLE 1—Effect of Pressure Drop on an Oil Cooler 
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Heat Transfer Rate And Pressure Drop Multiplier 


FIGURE 1-—Shows how transfer rate varies with pressure drop. For example: 
If mass velocity is increased three times the original value, pressure drop will in- 

- ¢rease approximately nine times, shell rate multiplier is 1.8 and tube rate multi- 
plier is 2.4. 
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g|—TUBE SIDE 


ua + a 


" 


Original Heat Transfer Rate 


1 
I 2 3.4 6 8 10 20. 3% 
Resulting Heat Transfer Rate’ 


FIGURE — what ha to tube side rate when 
velour is doubl ae Fen, 2 sing 
= LS too 1, if original velocity yg tay Ph rate of 25 


tu/hr/sq ft were doubled, new rate would be 44 Btu/hr/sq 
ft or h, or 250 will increase to 440. 


The most advantage is gained where one stream rep- 
resents more than half of the over-all resistance. 

For example, notice the data for an oil cooler as 
shown in Table 1. 






















































































20 Curve | All Carbon Steel Tema Class R-150* 
Design '4 BWG-3/4" Tubes On |" Square Pitch- 
16-0" Tube Length 
Curve 2 Same As For Curve! Except With i6 BWG 
10 Admirality Tubes And NRB Sheets 
— — 
8 8 
© ~ 
26 
4 4 1 i 
a 4 | — | 
; | ieee ee 
wo 
3 
é | 
2+ Correction For Design Pressure Factor 
300# Design Pressure Less Than 26" Dia. 105 
Over 24" Dia 110 
450® Design Pressure 1.2 
600* Design Pressure 1.3 
! i i. nm i i ae wee | rm 
1 2 3.6 6 8 10 20 30 40 60 


Effective Bare Tube Surface Per Shell- Hundreds Of Square inches 


FIGURE 4—Two different materials of construction show 
these approximate square foot costs. 


TABLE 2——Approximate Surface——Sq. Ft. (Bare Tubes) in TEMA 
Type “R” Exchangers Removable Floating Head 





























4%" O.D. TUBES ”“ O.D. TUBES 
ON 1” 0 PITCH ON 1544” A PITCH 
For For 
| One One 
Size Nominal (1) Fe. For For @ Ft. For For 
Shell Dia. Tube | 16 Ft. | 20 Ft. ube | 16 Ft. | 20 Ft. 
(Inches) Leth. | Tubes | Tubes | Leth. | Tubes | Tubes 
Weg ie +] 5 80 100 7 112 140 
a cee som 14 224 280 18 288 360 
NG i aback 5 sla wea <oace 25 400 500 33 528 660 
ina. s 9.4 50555 Oe 42 672 840 55 880 1100 
pens ob 6wwas bin 62 1000 1250 82 1310 1640 
as hcst «cies | 100 | 1600 | 2000 132 | 2105 | 2640 
. Pe ae 2400 3000 200 3200 4000 
) a OS | 2290 | 3520 | 4400 290 | 4640 | 5800 
For 1” O.D. Tubes on 1%" For 1” O.D. Tubes on 1” 
O Pitch Multiply The A Pitch Multiply The 
Above By 80 Percent Above By 75 Percent 








Note: For U-Tube and fixed tube sheet design the above listed sopmeimete 
surface will fit in a shell 2 inches less in diameter than the size tabulated 
(The above figures are for estimating unit size only). 
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SHELL SIDE 


Origina) Heat Transfer Rate 
ul 





2 3.6C4 6 8 10 20 30 
Resulting Heat Transfer Rate 


FIGURE 3—Tube side multipliers from Fi i 
effect when velocity is doub . Shell rate of 25 Btu/hr/sq ft 
when velocity is doubled gives rate of 36 Btu/hr/sq ft or 
h, of 250 will increase to 360. 


The original exchanger (Example A) was a 26-inch 
diameter x 16-foot tube length with 1,200 square feet 
of tubular surface. Furnished with Admiralty tubes and 
NRB tube sheets the unit would have cost approximately 
$7,600.00. When the pressure drop was increased to 15 
psi (Example C) the surface required became 1,010 
square feet, the unit size was reduced to 24-inch diam- 
eter and the cost is now approximately $6,400.00. 

Where extended surface is employed the improvement 
in the fouled tube side heat transfer rate is multiplied by 
the ratio of surfaces (that is, the total outside surface 
per foot over the inside surface per foot). The medium 
with the higher transfer rate is always on the inside of 
finned tubes hence the same degree of benefit is not 
found as shown in the previous case. The improvement 
on less surface required when the high rate only is ef- 
fected is shown by Example G and H in Table 1. 


There is a limit above which excessive velocity will 
cause erosion. In most cases, exchanger pressure drop is 
limiting and erosion is not a problem. A water cooled 
exchanger designed for 90°F. water probably will op- 
erate most of the year with water below 80°F. To con- 
trol the operation or to conserve water, the quantity 
is reduced hence lowering the velocity below a danger 
point. If this item was originally designed with a higher 
allowable pressure drop and velocity, the resulting cut- 
back would not be serious. Higher velocity will keep 
the unit clean longer, reduce the rate of fouling and 
fall out. 


An economic evaluation will show in many cases that 
the reduced exchanger cost will more than offset any 
increase in pump cost. Improved operation and mainte- 
nance will offset increase in horsepower requirement. 
At a time when capital investment is the prime consid- 
eration of any new plant we cannot afford to overlook 
pressure drop in the heat exchangers. 
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FIGURE 1—The iron-chromium equilibrium diagram. The 
dashed lines indicate some uncertainty as to their exact location. 


Take a look at... 
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FIGURE 2—The iron-nickel equilibrium diagram shows that 
nickel addition to steel has the exact opposite effect as chro- 


The Metallurgy of Stainless Steel 


An up-to-date review of what happens inside stain- 
less steel when various alloying elements are added 


and the effect on its properties 


Franz R. Brotzen 
The Rice Institute, Houston 


THE TERM “stainless steel” is 
applied to a great many different 
iron-base alloys which have in com- 
mon only the presence of large con- 
centrations of chromium. It is the 
element chromium that, when pres- 
ent in concentrations of 12% or 
more, provide the alloy with its 
“passivity”, i.e., its resistance to 
chemical attack. The great variety 
of commercially available types of 
stainless steels is an indication of the 
multitude of services to which this 
material is put and, consequently, of 
the many different service charac- 
teristics of mechanical, physical, and 
chemical nature that are expected of 
it. 


How Iron-Base Alloys Change. 
In order to understand the metal- 
lurgical constitution of stainless 
steels, it might be well to review 
briefly the transformations occurring 
in pure iron and in low-alloy steels. 
When pure iron is cooled from the 
liquid state, it solidifies at 2802 F. 
(1539 C.) as body-centered cubic 
crystals referred to as delta iron. 
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Upon further cooling, the iron un- 
dergoes an allotropic transformation 
from this body-centered cubic struc- 
ture to a face-centered cubic struc- 
ture at 2552 F. (1400 C.). This lat- 
ter is generally called “gamma iron” 
and, when containing carbon in solid 
solution, constitutes the well-known 
austenite, At 1670 F. (910 C.) the 
iron returns to its original body- 
centered cubic crystal structure, 
alpha iron, which prevails even at 
the lowest temperatures. The latter 
type of iron, when containing small 
amounts of carbon in solution is 
called ferrite. The temperatures of 
these allotropic transformations, i.e., 
changes in crystal structure, in pure 
iron are represented by the inter- 
sections of lines with the left-hand 
temperature coordinate, the equilib- 
rium diagram, in Figure 1.* 

The temperatures of solidification 
and of allotropic changes are altered 
by the addition of soluble elements. 
As chromium is added to iron the 
delta-to-gamma transformation tem- 
perature tends to decrease. The 
gamma-to-alpha temperature de- 


creases at first, but increase rapidly 
when more than 8% chromium is 
present. This tendency, illustrated in 
the diagram of Figure 1 by the loop 
on the left-hand side, limits the pres- 
ence of the face-centered-cubic 
gamma phase to iron-chromium al- 
loys containing a maximum of about 
13% chromium. 

Not all alloying elements tend to 
restrict the presence of the gamma 
form of iron. Figure 2,’ for example, 
shows the iron-nickel diagram. It re- 
veals the tendency of nickel to 
broaden the conditions under which 
the gamma phase prevails. Thus, the 
effect of nickel in this respect is 
exactly opposite to that of chromium. 
According to the diagram, in Figure 
2 for example, body-centered-cubic 
alpha iron cannot exist in equilib- 
rium at 800 F. (427 C.) when the 
nickel content exceeds 4 percent. 
The behavior of chromium and 
nickel in steels differs also in another 
respect. Chromium tends to form 
carbides by combining with the car- 
bon generally present in the steel, 
while nickel favors the solution of 
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carbon in the iron, thereby suppress- 
ing the formation of carbides. 
Equilibrium conditions, on which 
the diagrams in: Figures 1 and 2 are 
based, cannot be attained readily. 
The maintaining of equilibrium 
would require composition adjust- 
ments during cooling, whenever 
gamma and alpha forms exist simul- 
taneously. This, in turn, would de- 
mand the migration of alloying ele- 
ments, such as chromium or nickel, 
from one microscopic region to an- 
other. Such a process of diffusion in 
the solid state is relatively slow even 
at high temperatures and comes to 
a virtual standstill at lower tempera- 
tures. Thus, when an iron-base alloy 
is rapidly cooled from a temperature 
in the gamma region to one in the 
region where alpha and gamma 
phases should coexist in equilibrium, 
it may happen that the alpha form 
will not have time to precipitate. 
The gamma form will then be re- 
tained by undercooling. If this is the 
case and if the reaction temperature 
has been lowered sufficiently, the al- 
loy will suddenly change into a form 
closely akin to the body-centered 
alpha structure, This sudden trans- 
formation is not accompanied by 
diffusion and, therefore, the trans- 
formed regions do not undergo a 
change in composition. The well- 
known formation of mertensite in 
ordinary carbon steels takes place by 
such a process, leading to the hard 
microstructure which give steels their 
their heat treatability. The marten- 
site structure is not an equilibrium 
structure and maintains the tend- 
ency to change eventually into the 
structure prescribed by the equilib- 
rium diagram. It is significant that 
the temperature at which the trans- 
formation to martensite begins (M, 
—temperature) is dependent pri- 
marily upon the composition of the 
alloy. One of the empirical relations 
between the M, temperature and 
the composition in iron-base alloys 


is (2) 


that the important alloying elements 
tend to lower the M, temperature. 
It is therefore possible to design al- 
loys in which the martensite trans- 
formation does not occur until very 
low temperatures are reached. 


Austenitic Stainless Steels. The 
austenitic stainless steels, generally 
referred to as the “300 Series”, are 
designed so as to maintain an essen- 
tially austenitic structure. Figure 3° 
illustrates schematically the change 
in the maximum solubility of chro- 
mium in iron when nickel is added. 
While the gamma loop in a pure 
iron-chromium alloy extends to a 
maximum of nearly 13%, the addi- 
tion of only 5% nickel pushes the 
gamma loop to a maximum of about 
15% chromium. When an alloy con- 





Type 308 20% Cr 
Type 309 23% Cr 
Type 310 25% Cr 


This difficulty can be overcome by 
making the austenite more stable 
through an increase in nickel con- 
tent. Types 302 and 304, however, 
because of their higher nickel con- 
tent (between 8 and 11%) can be 
worked freely at ordinary tempera- 
tures. 


Since nickel and chromium exert 
opposite influences, as far as the re- 
tention of a completely austenitic 
structure is concerned, an increased 
chromium content in an austenitic 
steel must be balanced by a higher 
nickel content. The minimum nickel 
content to be maintained for the 
retention of the austenitic structure 
of given chromium content is illus- 
trated in the diagram in Figure 4.* 
The validity of this rule becomes 
evident in the following commercial 
grades which combine higher chro- 
mium with higher nickel contents: 


10-12% Ni 0.08% C max. 
12-15% Ni 0.20% C max. 
19-22% Ni 0.25% C max. 





taining 18% chromium and a few 
percent of nickel is cooled, some 
austenite will be retained. The fer- 
rite structure fails to form altogether 
under ordinary circumstances if such 
an alloy contains about 7% nickel. 
The well-known “18-8” stainless 
steels, viz. 18% chromium and 8% 
nickel, are essentially austenitic, be- 
cause a face-centered cubic crystal 


Type 316, for example, contains 16- 
18% chromium, just like type 301. 
Yet, because of an addition of 2-3% 
molybdenum which, like chromium, 
tends to form ferrite, it becomes 
necessary to raise the amount of 
nickel (10-14%). Schaeffler® de- 
veloped an impirical formula for the 
composition required to maintain a 
completely austenitic structure: 





Cr+ 1.8 M, + 2.5 Si + 2 Cb — 16)? 





Ni+—-Mn +30C= 


12 
12 r 





structure is retained even at rela- 
tively low temperatures. 

When austenitic stainless steel is 
deformed at room temperature either 
in service or in fabrication, the tend- 
ency to revert to a hard structure of 
the martensite type is enhanced. 
This accounts for the severe work 
hardening observed in some austen- 
itic steels and, to some extent, for the 
difficulty of their fabrication. Among 
the common austenitic stainless steels 
is, for example, type 301 containing 
about 17% chromium and between 





M, (°F) =925[ (1—0620%C) (1 
(1—0.45% Ni) (1 
(1—0.018% W) (1 


— 0. 
— 0.070% Cr) 
+0. 


092% Mn) (1— 0.033% Si) 
(1 — 0.029% Mo) 
120% Co) ] 





This simple formula, though gen- 
erally applied to low and medium 
alloy steels only, indicates clearly 
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6 and 8% nickel. Such a steel tends 
to work harden and therefore does 
not lend itself to cold fabrication. 


Amounts in this formula are given 
in weight percent. 

The carbon content in austenitic 
steels is a matter of great concern. 
Carbon is present in austenitic stain- 
less steel mainly because of produc- 
tion methods and is not added in- 
tentionally. The amount of carbon 
that can be dissolved in an austenitic 
stainless steel decreases rapidly at 
lower temperatures, Figure 5.° Be- 
low 1200 F. (650 C.), the solubility 
of carbon is very small, so that any 
carbon present will tend to precipi- 
tate in the form of carbides. Car- 
bides are generally of a complex 
nature and have the chemical form- 
ula (Fe, Cr),C, in which the avid 
carbide-forming element chromium 
plays an important role. Carbide 
precipitation may lead to “sensitiza- 
tion”, viz., an intercrystalline cor- 
rosion caused by the precipitation of 
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carbides in the grain boundaries. It 
seems to involve the formation of 
carbides from supersaturated aus- 
tenite at suitable temperatures, 
whereby most of the precipitation 
takes place in the grain boundaries. 
In the immediate neighborhood of 
the boundaries the carbides rob the 
material of its chromium, so that 
low-chromium zones are formed. In 
these low-chromium regions the con- 


a." 
centration may fall below the mini- \ 




















mum required for stainlessness, i.e., \ 
12% chromium, so that subsequent 
exposure to a corrosive medium will 
attack the network of depleted 
regions near the grain boundaries. 
This, in turn, will impair the me- 
chanical properties of the material. 
Figure 6 illustrates the difference be- 
tween grain boundaries virtually free 
of carbides and carbide precipitation 
in the grain boundaries of a mildly 
sensitized steel. ae / 
The tendency towards the unde- fy. l + 
sirable carbide precipitation can be <0 
suppressed in two ways: either the % CHROMIUM BY WEIGHT 
carbon content is kept very low or 
the carbon is bound to another ele- FIGURE 3—The solubility of chromium in iron is increased by adding nickel. 
ment in a manner such that the 
compound will be finely dispersed 
throughout the material instead of 
just being concentrated in the grain 
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FIGURE 4—To keep an austenitic structure,a minimum FIGURE 5—The amount of carbon that can be dissolved in 18-8 
nickel content must, be added for each different con- austenitic steel drops rapidly at lower temperatures. 
centration. 
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sg a 6—Microstructure of type 


‘ on 


304 stainless steel containing 0.08% carbon. 


hotomicrograph on the left oh shows a steel water quenched from 1950 F. Note 


Begs nce of 


rye semggotie| of carbides. The phot ee 
as sie chutes iin ateamene ak Ge steel air cooled from 1950 F (1 C). 
The relatively slow cooling cycle Smmabeted recipitation of some carbides in 
boundaries. Both Shed chotered 


the grain 


specimens were et 


lectrolytically in 10% chromic 


acid solution intentionally for a long period so as to bring out the precipitation. 


Magnification: 500 X. 


boundaries. The former is achieved 
in the so-called “Extra Low Carbon 
Steels,” which generally contain no 
more than 0.03% carbon. The lat- 
ter is done by the addition of either 
titanium or columbium (niobium). 
These elements form finely dispersed 
titanium or columbium carbides, 
which are harmless. In Type 321 
stainless steel, which is stabilized by 
the addition of titanium, the amount 
of titanium must be at least five 
times the amount of carbon present. 
Similarly, in Type 347, which is 
stabilized against sensitization by the 
addition of columbium, the amount 
of this element must be at least ten 
times the amount of carbon present. 
A more accurate estimate for the 
minimum requirement of columbium 
so as to avoid sensitization was given 
by Binder and his coworkers:* 


Advantage is taken of the tendency 
of manganese, just like nickel, to 
enhance austenite formation. The 
corrosion resistance of the above two 
manganese stee!s is about the same 
as of ordinary types 301 and 302 
respectively.* The nitrogen tends to 
retard the formation of martensite 
during cold work. 


Martensitic Stainless Steels. Mar- 
tensitic iron-chromium alloys belong 
to the “400” series of stainless steels. 
They do not contain nickel as a 
major alloying element. As was men- 
tioned earlier, the minimum chro- 
mium content that provides passiv- 
ity is about 12%. Reviewing Figure 
1 one notices that 12% happens to 
be very near the maximum solubility 
of chromium in gamma iron. By 
adding carbon the gamma loop is 





Cb = 0.093 + 7.7 (C — 0.013) + 6.6 (N — 0.022) 


In recent years, efforts have been 
made to substitute nickel—which at 
times is scarce—by the more plenti- 
ful manganese. This has led to the 
production of the 200-series steels: 


AISI 201 AISI 202 
Cr 16-18 17-19 
Ni 3.5— 5.5 4-6 
Mn 5.5 — 7.5 7.5 — 10 
Cc 0.15% max. 0.15% max. 
N 0.25% max. 0.25% max. 
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extended, just as if nickel had been 
added. Thus, when certain iron- 
chromium-carbon alloys are heated 
to proper temperatures, they become 
austenitic and change into marten- 
site upon rapid cooling, very much 
in the same way as a regular carbon 
steel. The ensuing martensitic struc- 
ture still contains the original amount 
of chromium, so that stainlessness is 
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maintained.® Should the steel be 
cooled very slowly it may happen 
that carbides precipitate, leaving be- 
hind a structure not only depleted 
in carbon but also in chromium and, 
therefore, vulnerable to chemical at- 
tack. Popular alloys of the marten- 
sitic series are No. 403 and 410, con- 
taining between 11.5 and 13.0% 
chromium and up to 0.15% carbon. 
Type 420 containing 12.0 to 14.0% 
chromium and between 0.30% and 
0.40% carbon is generally used for 
cutlery, because the relatively high 
carbon content gives the required 
hardness. In order to dissolve car- 
bides that may have formed earlier 
in the steel, the martensitic steels are 


‘generally heated to 1700-1800 F. 


(921-982 C.) prior to quenching. 
The high chromium content makes 
precipitation reactions somewhat 
sluggish so that most martensitic 
steels may be quenched from the 
austenitic temperature simply by 
cooling in air. 

Since the heating temperature de- 
termines the amount of carbon dis- 
solved in the austenite before cooling 
one could expect the hardness of the 
martensitic steel to rise with higher 
quench temperature. This, indeed, 
is the case. If the amount of carbon 
dissolved in the austenite becomes 
too high, however, large amounts of 
relatively soft austenite may be re- 
tained at room temperature, so that 
the average hardness will be lowered. 
Another way of controlling the final 
hardness is by tempering, very much 
like the tempering of ordinary heat- 
treatable steels, Figure 7.* 


Ferritic Stainless Steels. These 
steels have a ferritic structure and, 
unlike the martensitic steels, do not 
possess the ability to harden. They 
are characterized by a relatively high 
chromium content. Their work- 
ability is generally better than that 
of martensitic stainless steels, but this 
does not necessarily mean that their 
impact properties are superior. A 
general rule to differentiate between 
martensitic and ferritic steels has 
been given by Samans,® 


% Cr—17 X %C > 12.5-> ferritic. 
% Cr—17 X % C < 12.5— martensitic. 


The increased chromium content 
tends to suppress the formation of 
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austenite so that martensite is also 
unable to form. 


The phenomenon of intergranular 
corrosion is not restricted to austen- 
itic stainless steels. Carbide or nitride 
precipitation associated with deple- 
tion of certain areas of chromium is 
possible also in ferritic steels.*° When 
titanium is added so that the ratio 
of titanium: carbon is greater than 
8 : 1, the precipitation is minimized. 
As a result, corrosion properties are 
improved. The cause for this be- 
havior is not completely understood. 
The presence of austenite at high 
temperature is apparently not re- 
quired to cause sensitization in fer- 
ritic steels. It is believed that the 
precipitation of a nitride or carbide 
in the grain boundaries stems from 
a ferrite which becomes supersatu- 
rated with nitrogen or carbon dur- 
ing cooling. 


Formation of Sigma Phase. High- 
chromium alloys, such as stainless 
steels may form the so-called sigma 
phase. This phase tends to embrittle 
the material severely. In the iron- 
chromium equilibrium diagram, Fig- 
ure 1, the equilibrium existence of 
this phase is indicated between the 
compositions of 23% and 67% and 
up to temperatures of about 1520 F. 
(827 C.). The greatest tendency to- 
wards sigma formation occurs in the 
very high chromium steels, such as 
those of the 300 series. Yet, the 
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FIGURE 7—Stainless steel containing 0.3% carbon and 12-14% chromium will 
have a hardness as shown when tempered at various temperatures. 


sigma phase is not limited to the 
austenitic steels. The boundary (Fig- 
ure 1) indicating the lowest chro- 
mium content at which the sigma 
phase exists in equilibrium at differ- 
ent temperatures is shifted to lower 
chromium concentrations and to 
higher temperatures by the addition 
of silicon or manganese to ferritic 
steels.‘ Carbon, on the other hand, 
by binding some chromium in car- 
bides, raises the chromium concen- 
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FIGURE 8—Sigma precipitation rate depends on tem 


ition. S-curve 


mperature as well as alloy com- 


of type 310 (left) was obtained from heavily cold-worked 


material while the right diagram represents the material in the quenched condition. 
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tration at which sigma may become 
prevalent. The presence of carbides 
in the steel, however, will tend to 
accelerate the precipitation of the 
sigma phase. 

In austenitic stainless steels the 
precipitation of sigma is hastened by 
the presence of ferrite particles. If 
both austenite and ferrite are pres- 
ent in a stainless steel, sigma will 
tend to form first in the ferritic por- 
tions because these are higher in 
chromium than the austenitic por- 
tions.* It is therefore possible that 
sigma may form in an alloy whose 
over-all chromium content is ap- 
parently too low to cause sigma pre- 
cipitation, simply because the chro- 
mium tends to concentrate in the 
ferrite. 

The rate at which sigma precipi- 
tates depends not only on the com- 
position of the alloy but also on the 
temperature. The general form of 
the precipitation curve plotted as a 
time-temperature relation resembles 
the well-known “Time-Temperature- 
Transformation” diagrams or “S- 
curves” of decomposition of austen- 
ite in alloy steels. Figure 8, for 
example, demonstrates this relation- 
ship in a 310-type steel.** The in- 
teresting fact is that cold deforma- 
tion tends to accelerate the sigma 
formation substantially, so that some 
of it may form in less than 3 min- 
utes. Annealed steels, on the other 
hand, usually require long times for 
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FIGURE 9—Precipitation-hardening, 17-7 steel has a remarkable increase in strength 
after heat treatment without excessive loss in ductility. 


a noticeable formation of sigma. In 
the case shown in Figure 8, it would 
take about 100 hours at 1450 F. 
(788 C.) before any sigma phase 
becomes noticeable. Similarly, fine- 
grained steels will tend to precipitate 
the sigma phase more readily than 
coarse-grained ones.** 

As for the amounts of sigma 
formed, they may be as high as 10% 
in an austenitic steel containing 25% 
chromium and 20% nickel when 
cooled from a temperature near 
1700 F. (927 C.).*° Yet, when the 
same steel is cooled continuously 
from a higher temperature, e. g. 
1900 F. (1038 C.), sigma formation 
is virtually eliminated. 


Precipitation-Hardening Stain- 
less Steels. In recent years, pre- 
cipitation-hardening stainless steels 
have gained considerable acceptance 
as heat-treatable, corrosion-resistant 
materials. A steel with the basic com- 
position of 21% chromium, for ex- 
ample, can be hardened by the 
methods used in age hardening many 
non-ferrous alloys. The steel is 
quenched from a high temperature 
and, subsequently, aged at relatively 
low temperatures. The precipitate 
responsible for the increase in 
strength and hardness forms upon 
aging and, in this case, is thought to 
be a chromium carbide.*® 

Carbon, however, is not the only 
possible precipitating agent. In the 
17-7 type precipitation- hardening 
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steel, which contains 17% chro- 
mium, 7% nickel, only 0.07% car- 
bon, and 1.2% aluminum, the pre- 
cipitate is believed to be an inter- 
metallic compound of aluminum 
and nickel.’’ This steel, in a char- 
acteristic heat treatment, is condi- 
tioned at 1750 F. (954 C.), air 
cooled, refrigerated at —100 F. 
(—73 C.), and allowed to precipi- 
tate at 950 F. (510 C.). The results 
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of this heat treatment are shown in 
Figure 9. It clearly demonstrates the 
remarkable increase in strength 
without excessive loss of ductility. 
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K's for Aromatics 


Vaporization equilibrium constants are presented here for 


toluene, ethylbenzene and cumene 


D. S$. Hoffman and J. H. Weber 
University of Nebraska, Lincoln 


THIS ARTICLE presents vapor- 
ization equilibrium constants, K’s, 
for toluene over the temperature 
range 60 to 460 F. and to a pressure 
of 350 psia and for ethylbenzene and 
cumene over the same temperature 
range and to a pressure of 300 psia. 
In order to design units for any 
separation process in the processing 
of aromatic hydrocarbons a knowl- 
edge of these vaporization constants 
is necessary. 


In previous papers Hoffman and 
Weber?:® have shown equations and 
methods of calculating the equilib- 
rium vaporization constants. The 
methods were discussed in consider- 
able detail. The equations are shown 
here and the reader is referred to 
the earlier article for the nomencla- 
ture, methods and discussion. 


Vv 
f° = fp, | ex 4 (x— 


The basic assumptions used are 
that an equation of state which in- 
cludes only the first virial coefficient 
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FIGURE 1—Plot of the logarithm of Z vs total pressure minus vapor pressure for toluene. 
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TABLE 1—Vaporization Equilibrium Constants for Toluene 


























Pressure, 

| psia 14.7 25 50 100 200 300 350 

Temp. F | (230.9)* | (264.9) | (316.1) | (377.8) | (452.7) | (503.7) | (524.6) 

See 0 0.0144 | 0.00785 | 0.00468 | 0.00339 | 0.00313 
Sa 0.0736 | 0.0425 | 0.0241 | 0.0139 | 0.0101 | 0.00002 | 0.00885 

| Be biases 046 0.289 0.174 | 0.0934 | 0.0540 | 0.0365 | 0.0319 

BING veer cin 0.843 0.519 | 0.269 0.152 0.0083 | 0.0834 | 0.0809 
Seer 2.06 1.23 0.662 0.361 0.224 0.185 0.176 
May bdveans 4.07 2.48 1.27 0.697 0.417 0.335 0.317 
iscivsenn 7.13 4.29 2.21 1.20 0.674 0.543 0.507 
We dasicese IL. 6.63 3.41 1,82 1.04 0.798 














TABLE 2—-Vaporization Equilibrium Constants for Ethyibenzene 








Pressure, 
psia 14.7 25 50 100 200 300 
Temp. F. (276.7)* | (314.3) (368.5) (434.8) (512.1) (564.8) 
DR ectvesensen 0.00837 0.00510 0.00281 0.00173 0.00135 0.00125 
Sg i hin cd wa 0.0267 0.0160 0.00890 .00539 0.00404 0.00374 
OSS 0.0738 0.0401 0.0238 0.0168 0.0152 
Sa kicire cee ..| 0.404 0.238 0.131 0.0772 0.0512 0.0450 
Piedad wicesdees 1.04 0.627 0.336 0.189 0.122 0.105 
haps ahaa 2.32 1.38 0.732 0.411 0.254 0.211 
SY: 4.26 2.65 1.33 0.732 0.441 0.355 
Sa 7.24 4.32 2.25 1.22 0.715 0.558 























* Saturation temperature, F. 


TABLE 3—Vaporization Equilibrium Constants for Cumene 











Pressure, 
psia 14.7 25 50 100 200 300 
Temp. F. (306.0)* | (345.5) (403.9) (474.9) (558.6) (615.5) 
ee ee 0. 0.00241 0.00135 0.000875 | 0.000717 | 0.000711 

Be caddecne 0.0137 x 0.00470 0.00296 0.00233 0.00225 
BG 46 encase ete 0.0693 0.0420 0.0234 0.0144 0.0108 0.00992 
ER SA 0.247 0.147 0.0819 0.0490 0.0353 0.0318 
RR RA eS: 0.683 0.413 0.222 0.130 0.0887 0.0796 
OF ee 1.55 0.910 0.499 0.286 0.187 0.162 
ae 3.00 1.79 0.965 0.541 0.340 0.290 
i 5.05 3.00 0.881 0.537 0.441 




















* Saturation temperature, F. 
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is valid, and the effect of pressure 
on the liquid volume is negligible. 

To use the relationships above, the 
fugacities for the vapor state were 
evaluated from the generalized chart 
of Hougen and Watson.’ The molal 
liquid volumes were obtained from 
API Research Project 44° and from 
the generalized correlations presented 
by Hobson and Weber.* Vapor pres- 
sure data were taken from API 44 
and Perry’s Handbook.* With this 
information it was then possible to 
evaluate the standard state liquid 
fugacity and, in turn, the vaporiza- 
tion equilibrium constant. To illus- 
trate the nature of the log Z vs. 
(+— P,), this type of plot for tolu- 
ene has been included as Figure 1. 
Similar plots were made for ethyl- 
benzene and cumene. From the log Z 
vs. (t—P,) plots, ideal K values 
could be determined over a complete 
range of temperatures and pressures. 
The ideal K values obtained as a 
result of this work are reported in 
Tables 1, 2, and 3. In general the 
calculations were carried out up to 
values of the reduced pressure of 
0.6. Above this reduced pressure the 
isotherm on log Z vs. (7 — P,) plots 
have considerable curvature. Conse- 
quently, the calculations were lim- 
ited to this value of the reduced 
pressure. 
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How Statistics Improve Lab Efficiency 


Using these simplified statistical methods, quality of tests, 
samples and tester competence can be determined quickly 


Maxey Brooke, Sweeny, Texas 


AT ONE TIME or another every control laboratory 
supervisor has asked himself three questions: 

1. How good are the tests we are using? 

2. How representative are the sampies we are testing? 

3. How competent are the men who are doing the 
testing? 

Statistics can answer these questions. 

But don’t statistics require a great deal of mathemat- 
ics as well as a mass of calculations? 

Not necessarily. 

A number of short cuts have been developed to aid 
the busy man use the powerful tool of statistics. 

Let’s look at them. 


How Good Are The Tests We Are Using? First we 
must define “good.” A good test must be accurate, pre- 
cise and reliable. 

And these definitions must be defined. The accuracy 
of an analysis is a measure of how close the results are 
to the truth. The precision is a measure of how close 
check results are to each other. And the reliability is a 
measure of how today’s results will compare with future 
results. Accuracy and precision can be represented 
graphically (See Figure 1). 

Line 1, in Figure 1, represents results from a test both 
accurate and precise. Accurate because the results group 
around the truth and precise because the results do not 
differ from each other by a good deal. 

Line 2, in Figure 1, represents results from a test that 
is precise but not accurate. The amount the results dif- 
fer from the truth is called the “bias.” 

Line 3, in Figure 1, represents the results from a test 
that appears to be accurate because the average is near 
the truth. In any event, the precision is low. 

Line 4, in Figure 1, represents results from a test that 
is neither accurate nor precise. 

In any test procedure, the truth is what we are look- 
ing for. And unfortunately we can never find it. For 
this reason results are frequently shown in this form, 
47.1 + 0.12 percent. This means that there is a 95 
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percent (or 99 percent, if so specified) probability that 
the true value of the result lies between 46.98 percent 
and 47.22 percent. The smaller this + value, the more 
precise is the test. 

Column 2 of Table 1 gives the 10 percent points for 




















FIGURE 1—Is a graphical presentation of accuracy and 
precision for test results. 


TABLE 1—Ten Percent Points of A.S.1.M. Gasoline Distillation 











x = 129.25 
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FIGURE 2—Shows the analysis range for two different 
confidence limits. 





. . . i . . . 

130 {| l 135 
95% 

+- Confidence Limit —- | 

}+~-—_— 99% Confidence Limi t:+——_+ 


be Range sd 


FIGURE 3—Confidence limits calculated by the short-cut 
method. 











eight ASTM distillations of the same gasoline. First the 
classical method for finding the limits of this test will 
be shown; then a short-cut method will be given. 

Classical Method—The average or mean value (x) 
of the 10 percent points, found by adding the values in 
Column 2 and dividing the sum by 8, is 129.25 F. x = 
=x/n 

Column 3, in Table 1, is found by subtracting the 
mean from each value of Column 2. As a check, the 
algebraic sum of this column should be zero, that is, 
the positive values should equal the negative values. 

Column 4, in Table 1, is the values of Column 3 
squared. 

With this information the standard deviation (@) is 
calculated by the formula: 





mee ce ee 3.5 _ 
o=q) 22 . j 52 =249 


n—l 


And finally the confidence limits calculated by the 
formula: 


l=to/Vn 


with “t” from Table 2. 
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FIGURE 4—By rejecting the result farthest from the mean, 
the confidence limits are compressed. 


140 


For a 95 percent confidence limit, 2.4 xX 2.49 
V8 =2.11 and for a 99 percent confidence limit, 
3.5 X 2.49 V8 = 3.08. 

This means that 95 times out of a 100, the 10 percent 
distillation point for this sample would fall in the range 
129.25 + 2.11, and that 99 times out of 100, the point 
would fall in the range 129.25 + 3.08. These calcula- 
tions are shown graphically in Figure 2. 


Short-Cut Method. Without question, this is a lot of 
calculation for routine work. Fortunately it can be 
shortened. For example, instead of using the mean 


value (x), the median value can be used. The median 
(m) is the value nearest the center. If an odd number 
of tests is used, the median is the center value. If an 
even number of tests is used, the median is the average 
of the two center values. 

First, tabulate the tests in ascending or descending 
order: 


124 
128 
129 
129 
139 > 129.5 


131 
131 
132 


The median is the average of the fourth and fifth value, 
129 and 130 or 129.5. 


The range (r) is the difference between the highest 
and the lowest value or 132 — 124 = 8. 


The confidence limits are found by multiplying the 
range by tw, taken from Table 2. For a 95 percent 
confidence limit, 8 x 0.29 = 2.3. For a 99 percent con- 
fidence limit, 8 < 0.43 = 3.4. 

Thus 95 times out of 100, the 10 percent distillation 
point would fall in the range 129.5 2.3 and 99 times 
out of 100, it would fall in the range 129.5 + 3.4. 


By inspection of Figure 3 it can be seen that one value 
is farther from the median than any other. Can it be 
omitted from the calculations? The “Q” test will tell. 
Find the difference between the questioned value and its 
nearest neighbor. In this case 128 — 124 = 4. Divide 
this value by the range, 4 -—- 8 = 0.5, and compare it 
with the Q values in Table 2. If the value exceeds the 
tabulated value, it may be rejected with 90 percent 
certainty that it does not belong in the set. 


With the seven tests now remaining, the range is 4, 
the median is 130, the 95 percent confidence limit is 
4 X 0.29 = 1.2 and the 99 percent confidence limit is 
4X 0.43 = 1.7 


How Representative Are the Samples Tested ? 

It is quite possible to set up a program wherein two 
or more samples are obtained and analyzed by different 
men. This is often not practical. However, many times, 
products are analyzed by your lab before shipment and 
by the receivers lab upon receipt. Just how representa- 
tive the samples are can be determined by comparing 
these results. 
~ Column 2 of Table 3 is a tabulation of the propylene 
content of a series of LPG samples by your lab. Column 
3 is a tabulation of the analyses made by the purchaser. 
Column 4 is the difference between the two analyses. 
The algebraic sum of Column 3 divided by the number 
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of the samples (n) is the bias. In this case it is 0.7 per- 
cent. This simply means that because of differences in 
apparatus, techniques, and operators, your lab averages 
0.7 percent higher than does the purchaser’s lab. 

Column 5 of Table 3 is the bias subtracted from the 
value in Column 4. Be sure and observe the signs. 

The values in Column 5 of Table 3 are added, dis- 
regarding the signs, and the sum is divided by n— 1. 
This result, the average variation from sampling and 
measurement (d), is 0.879. 


Now tabulate the distribution of differences. 


0.0 0.1 0.2 03 04 05 06 0.7 0. 


6 
2 
0 
0 


5 
1 
0 
1 


That is, one pair of results show no difference, two 
show a difference of 0.1, etc. 


Table 4 shows the proportion of differences between 


TABLE 2—Confidence Factor Versus Rejection Quotient.’ 
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TABLE 4—Proportion of Differences Between Duplicates Which 
Exceed the Indicated Multiple of the Average Difference 
Between Duplicates.” 





0.2 \. 0.5 
0.8733 0.6900 
0.3383 0.2314 
0.0792 


0.0461 
0.0107 0.0053 
0.0008 0.0003 
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duplicates which should exceed the indicated multiple 
of average differences (d) between duplicates. That is, 
69 percent of the differences between duplicates will 
exceed 0.5 times the average difference, 33.83 percent 
will exceed 1.2 times the average difference, or 4.61 per- 
cent of perfectly good results may be expected to show 
2.5 times the average difference. 

A comparison of the observed and expected differ- 
ences will give a clue as to how representative are the 
samples tested. 


TABLE 5—Comparison of the observed and expected differences 
in duplicate analysis. 


WN, i 





of diff 





mg this multiple 
EXPECTED 
pat eae ere 
60 69.00 
42.49 





OBSERVED 
Number | 
6 | 





17.3 

9 36 10.6 

5 20 5.8 

4 16 28 | 

3 | 12 12 

0 | 0 0.4 ed 
J | 


j 








The average difference between the observed and ex- 
pected frequency in Table 5 is about 6 percent, which 
is quite good. If d exceeds 1.8 percent (2.0d), which 
means the absolute difference, corrected for 0.7 percent 
bias, exceeds 2.5 percent, retained samples should be 
checked. 


How Competent Are the Testers? It is much simpler 
to evaluate a test method or a sampling procedure than 
to evaluate a man. If he knows he is being checked, his 
performance will tend to be better than his average. He 
is on his best behavior, so to speak. This is the fallacy 
of a co-operative test program. It shows only how good 
a technique can be, not how good it is. 

However, there is a way around this, if you can 
evaluate his day to day work. One method involves tak- 
ing the results of a stream that does not fluctuate a 
great deal. Table 6 gives the results for a week of car- 
bon on catalyst as determined by four operators. Once 
each shift, a determination is made on a sample of 
spent catalyst and a sample of regenerated catalyst. 
These two samples constitute a pair. 

A plot of the results (Figure 5) is made by laying off 
a scale on the x axis covering the range of the spent 
catalyst and on the y axis covering the range of the re- 
generated catalyst. Each pair of results can be repre- 
sented as a point on the plot. 

When all 29 points are plotted, a vertical line is 
drawn so that half of the points are left of the line and 
half are right of the line. A horizontal line is drawn so 
that half of the points are above and half below the 
line. The four quadrants thus obtained, share the points 
equally if only random errors were present in the 
analysis. Usually the points crowd the upper right and 
the lower left quadrants because of day to day varia- 
tions in the carbon content as well as to the biases of the 
different operators. 

These data are then treated as those in Table 3. The 
differences of the pairs are obtained, and these differ- 
ences averaged to get the bias which is 0.625. The bias 
is subtracted from each difference, this column is added, 
ignoring the signs, and the sum is divided by n—- 1 or 
28. The results, d, is multipled by \/ 7/2 or 0.866 to 
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obtain the standard deviation of a single sample (SD), 
which is 0.076. 

If there were no errors in individual techniques, about 
95 percent of the points should lie in a circle whose 
radius is 2.45 times the standard deviation. 

An examination of Figure 5 will reveal: 

1. The results obtained by Operator A are both ac- 
curate and precise. This came as no surprise because 
he was recognized as being the best man in the lab. 

2. Operator B has 6 points within the circle and 2 
outside. This indicates that he does good work most 


























TABLE 6 
Carbon | Carbon Difference 
on Spent | on Reg. 

Test Cat. Cat. Operator | Difference | For Bias 
Ris 0.83 0.37 Cc 0.46 —0.185 
Biisst ida 1,02 0.41 B 0.61 —0.015 
3.. 1,02 0.39 B 0.63 0.005 
4... 1.13 0.46 A 0.67 0.045 
ee 1.15 0.45 A 0.70 0.075 
6... 0.90 0.38 Cc 0.52 —0.105 
1.24 0.44 D 0.80 0.175 
es 1.20 0.44 B 0.76 0.135 
, 1.18 0.46 B 0.72 0.095 

| Be 1.15 0.46 A 0.69 0.065 

| 1.12 0.45 A 0.67 0,055 

Be 0.86 0.34 2 0.52 —0,105 

13... 1,09 0.49 D 0.60 —0.025 

14.. 1.14 0.48 B 0.66 0.035 

15... 1.12 0.45 B 0.67 0.045 

16.. 1.13 0.46 A 0.67 0.045 

= 1.18 0.45 A 0.73 0.105 

18... 1.22 0.42 D 0.80 0.175 

19.. 1,19 0.51 D 0.68 0.055 

20... 0.80 0.36 B 0.44 —0.185 

- Ree 0.83 0.38 B 0.45 —0.175 

22... 1,04 0.43 A 0.61 —0.015 

23... 1,07 0.48 A 0.59 —0.035 

24.. 1.12 0.49 D 0.63 0.005 

25... 1.06 0.46 D 0.60 —0.025 

26... 0.91 0.35 . 0.56 —0.065 

tian wislis 0.89 0.43 Cc 0.46 —0.185 

28... 0.94 0.43 D 0.51 —0.115 

29... 1,12 0.45 D 0.67 0.045 

Bias 0.625 0.0856 
d 
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of the time but is sometimes careless. 


3. All of Operator C’s points are outside the circle. 
Being in the lower left quadrant indicates that he is 
doing something which gives low results. An investiga- 
tion showed that he was hurrying the absorption step 
in the test and not allowing the reaction to reach com- 
pletion. Additional instruction corrected this error, in- 
dicating that he had not received proper training. 

4. The results of Operator D came as a surprise. His 
rather flippant attitude had made his supervisor dis- 
trust his results. However this analysis showed that all 
his results fell inside the circle. In fact his results indi- 
cated that in precision and accuracy, he was second in 
ability only to Operator A. 

The moral is obvious. Statistics can help the control 
lab supervisor. 

Use them. 
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New Way to Continuous H.S Analyses 


The amount of sulfur in a gaseous stream can be various distances from the source. 
determined by measuring its absorption of low 
energy X-rays. Radiation is furnished by radio- 


active iron 


Ernest R. Quiram 


Esso Research and Engineering Company 


Linden, N. J. 


SINCE THE sulfur compounds 
in some refinery streams have com- 
mercial value, it is important to 
have a measure of their concentra- 
tion. The quantity of low energy 
X-rays a sample will absorb is one 
way to determine the sulfur present. 
Radioactive Iron-55 offers a simple, 
convenient source of radiation; a 
Geiger-Mueller tube can be used to 
measure the energy absorbed. 

The sulfur compound getting the 
most interest now is hydrogen sul- 
fide. It is recovered from refinery 
streams to be converted into sulfur 
trioxide for sulfuric acid production. 
The instances where hydrogen sul- 
fide is present in commercial quan- 
tities are growing because of the use 
of sourer crude oils and the more 
extensive use of hydrodesulfurization 
processes. Thus there is a growing 
need for a continuous sulfur moni- 
toring system. 

No plant experience has yet been 
obtained on the analyzer described 


here but results obtained on a lab- 
oratory scale indicate hydrogen sul- 
fide in a concentration range from 
0 to 100 percent can be measured 
with an absolute error of approxi- 
mately = 2 percent. The method is 
applicable to other sulfur bearing 
streams, providing associated com- 
ponents do not interfere. Likewise, 
Iron-55 has been used previously for 
the determination of sulfur in liquid 
hydrocarbons.* 


The equipment used in this study 
consists of three main parts: (1) 
the radioactive source, (2) detecting 
instruments and (3) a sample cell. 

The radioactive source was ob- 
tained from a commercially avail- 
able sulfur determination apparatus. 
It consists of four millicuries of Iron 
55 enclosed in a brass source holder. 
The source holder is fastened to a 
mounting plate which also holds the 
sample cell and a sliding mechanism 
for positioning the Geiger tube at 
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FIGURE 1—Synthetic blends of hydrogen sulfide and air were made to test the 


accuracy of the analyzer. 
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The detector is a standard com- 
mercial Geiger tube. It is connected 
to either a suitable scaler and in- 
ternal timer or to a precision rate- 
meter and recorder. 

A simple gas cell constructed from 
stainless steel tubing was found to 
work quite satisfactorily. This cell 
was approximately 2 inches long and 
l-inch in diameter and had win- 
dows of a polyester film sealed 
in at both ends. Small pieces of 
stainless steel (approximately 2 inch 
x Y% inch) were threaded near each 
end of the gas cell and were used 
as an inlet and outlet for the flow 


of gas. 


A laboratory test was made by 
preparing synthetic blends of hy- 
drogen sulfide and air and analyzing 
them as shown schematically in Fig- 
ure 1. The gases are fed through 
two calibrated rotameters into a mix- 
ing bottle containing glass beads. The 
mixed gases are then fed to the gas 
cell and vented to the atmosphere. 
By adjusting the flow of gases, blends 
of any desired concentration could 
be made. 

The Geiger tube, scaler, and an 
internal timer were used as the de- 
tecting instruments in the labora- 
tory evaluation of the method. The 
timer was accurate to 0.1 second 
and shut off the scaling circuit when 
a preset number of counts had 
been reached. 

A linear relationship was obtained 
when the concentration of hydrogen 
sulfide was logarithmically plotted 
against count rate. Figure 2 indi- 
cates an increase in concentration 
from 0 to 100 decreased the count 
rate from 30,000 counts per minute 
to about 6,000 counts per minute. 

Reasonably good recovery was 
achieved. Table 1 indicates that an 
absolute error of + 2 percent can 
be expected at concentration levels 
ranging from 0 to 100 percent. 


A new plant instrument was de- 
signed because of the favorable re- 
sults obtained on the laboratory in- 
strument. This unit consisted of the 
following: 

®@ Iron-55 source 

© Sample cell 

©@ Geiger tube 
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FIGURE 2—The hydrogen sulfide concentration is linear 
with the logarithm of the radiation counts per minute. 


© Precision ratemeter 

© Recording potentiometer 

The precision ratemeter is partic- 
ularly suitable for precision moni- 
toring work. Its main advantage 
over the scaler is that it can be 
connected to a recorder and furnish 
a permanent record of the counting 
rate. The ratemeter used is capable 
of accepting counting rates up to 
25,000 counts per minute. By means 
of a sliding mechanism, the Geiger 
tube can be placed in position at 
a convenient fixed distance from 
the source such that counting rates 
for all concentrations of H.S from 
0-100 percent will fall on the instru- 
ment scale. 

Evaluation of the plant instru- 
ment was also performed in the 
laboratory. Results obtained from 
synthetic hydrogen sulfide-air blends 
are shown in Table 2, and these 
data indicate good agreement with 
the laboratory model instrument. 

Gases absorb X-rays to a greater 


TABLE 1—Determination Using Labora- 
tory Instrument 


























% HeS 
Added Found 
0 0 
28 30 
50 48 
80 81 
100 99 
TABLE 2 
Determination Using Plant Instrument 
% HS 
Added Found 
0 0 
16 18 
38 38 
50 50 
62 tt 
84 87 
100 100 
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or lesser degree, depending upon 
the elements present in the gas. The 
larger the atomic number of the 
element, the greater the amount of 
absorption. When preparing calibra- 
tion curves, therefore, the choice 
of base material becomes quite im- 
portant. Figure 3 shows calibration 
curves when using carbon dioxide, 
LPG and air as the base materials. 
These curves were derived simply 
by measuring the absorptivities, ex- 
pressed as dial readings of the in- 
strument, and plotting these against 
concentration. An improper choice 
of base material can cause significant 
error at low hydrogen sulfide levels. 
For precise measurements, the most 
desirable way of preparing a cali- 
bration curve from an unknown gas 
is to pass the sample stream through 
acidified cadmium chloride to re- 
move the hydrogen sulfide. The sul- 
fide-free gas can then be fed to 
the sample cell and the zero point 
obtained by recording the degree 
of absorption. The hundred percent 
point of the calibration curve is 
determined simply by measuring the 
absorbtion of pure hydrogen sulfide. 

No plant experience has been ob- 
tained as yet on the instrument. 
The ability of the polyester windows 
to withstand continual refinery usage 
has yet to be demonstrated. It is 
recognized that a gradual decay in 
source strength will occur. How- 
ever, this should present no problem 
since the detector is on a sliding 
mechanism and can be brought 
closer to the source in order to main- 
tain a constant level of counting 
rate in the detector. 


The advantages gained from a 
continuous recording instrument of 
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FIGURE 3—Associated gases 
sulfur and radiation. Therefore, a calibration curve is needed. 





40 60 80 100 
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affect the relation between 


this type are numerous. It will give 
better and more reliable information 
that can be obtained through batch 
sampling techniques. The problem 
of sampling non-representative 
samples is eliminated. Essentially, 
no supervision on the part of the 
operator is required. Better control 
of plant operations can be main- 
tained and the operator can im- 
mediately detect troubles when they 
occur at the plant. The cost of a 
continuous analyzer of this type is 
approximately $3,000-$4,000. This 
is not believed to be excessive when 
one considers the saving in skilled 
manpower that is obtained. 
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DESIGN OF CONDENSERS pre- 

Heat Tra nsfer N omog raphs sents special problems in heat transfer 
calculations. These nomographs offer 

short-cut method of determining vari- 

ous factors in condenser equations. 


Part 9 —Water film coefficients for normal These time-savers can save many 
hours of computation time. 
and annular flow 


Vapor Condensation. Donohue,' 
Jacob and Hawkins" and McAdams** 


Part 10 — Vapor condensation for recommend the following equation 
saturated gases for condensation of saturated vapors 


in film form, outside a row of N tubes 
one below the other: 











k,* p,? g rA \wve 
Jose Alvarez C., Lubrisol de Mexico, S. De R. L. h = 0.725 (poem) 


ND, #, At 
Carlos Duhne, Instituto de Investigaciones industriales : 
Roe eae: sy cee And for vertical tubes, the follow- 
Monterrey, Mexico 


ing equation is recommended: 
k2p2gr\v4 
= 1.13 os ay ae 
BM, At 


Nomograph 21 was constructed to 
find the factor: 


k,3p,2 ys 
vee | AERC 
Bt 


Where: A, Latent heat of vaporization, 
Btu/\b. 


P,, Density of the liquid, 
Ib./cu. ft. 

#,, Viscosity of the liquid, 
Ib./h. ft. 

k,, Thermal conductivity, 
Btu/hr. ft. F. 


Example: Saturated steam at 212 
F. condenses in horizontal tubes, with 
the surface temperature of 200 F. 
Find the factor Y if yp, is 0.28 centi- 
poises; pp ==60 Ib./cu ft.; A= 975 Btu/ 
.; kp==0.416 Btu/Ib. ft. F. 

The values for the properties of 
water correspond to a temperature of 


212+200 
——s = 206 F. 

















Solution: Using Nomograph 21 Y 
is found to be 21. 


Nomograph 22 is used for the solu- 
tion of the equations mentioned 
above, which can be put in the fol- 
lowing form: 


Brush) CF/F +) 
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<a and hy = 1.31 or 
Where: h,, Film coefficient, horizontal 
tubes 
h,,, Film coefficient, vertical 
tubes 
Y, Factor to be found through 
Nomograph No. 21 
g, Acceleration of the earth, 
4.17 X 10-8 ft./hr.? 
N, Number of horizontal tubes, 
one below the other 
FIGURE 21—Factor Y for condensation of saturated vapors. D’, External diameter, inches 


h, = 0.725 g 
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Heat Transfer Nomographs .. . 
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FIGURE 22—Film temperature for condensation of saturated vapors. 


ength of the tubes, feet 


At, Difference in temperature of 
condensing vapor and the 
surface of the tubes 


Example: Vapor condenses at 212 
F. in 16 horizontal tubes, placed one 
below the other. The external diam- 
eter of the tubes is 1 inch. The sur- 
face is 200 F. 

Solution: Using Nomograph No. 21, 
the value of Y is found to be 21, 
ND’ At = 12 X 1 X 192. Using Nom- 
ograph 22, a value of 1060 is found, 
for the film coefficient. 

Some authors** recommend that 
the values obtained through the equa- 
tion mentioned above, be multiplied 
by 1.1. 
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Atlantic Cuts Maintenance Costs 


“A good preventive maintenance program which includes 
technical assistance to the maintenance force is the key 
to our cost reduction plan” 





REDUCING MAINTENANCE 
cost has become necessary for our 
economic survival. A few of the 
methods which we are using in- 
clude: reducing the number of 
maintenance employes, training 
maintenance mechanics and foremen 
to be more versatile, making use of 
industrial engineering techniques, 
scheduling maintenance more effi- 
ciently, and engineering for good 
preventive maintenance. 






Consolidating Manpower. We 
have safely pared down our mainte- 
nance force through a combination 
of consolidated field craft training 
and attrition. Our training staff is 
constantly training mechanics in the 
skills of additional crafts to allow 
greater flexibility in performing 
maintenance work with increased 
efficiency. Some crafts must retain 
their specialized skills in order to re- 
main efficient, particularly in view 
of the complexity of new equipment. 

We also have trained our foremen 
to supervise many crafts to the point 
of being even more versatile than the 
mechanics. Our general job foremen 
now handle complete jobs involving 
most crafts. Specialized crafts such 
as instrument repairmen and electri- 
cians are still supervised separately. 

The Esso plant at Bayonne, has 
adopted this method and reports a 
20 percent over-all improvement in 
maintenance. Another plant reports 
a 37 percent reduction in mainte- 
nance manning through consolida- 
tion of manpower. Many other re- 
fineries are following suit. 

The consolidation of crafts has 
stepped up our. efficiency and is 
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giving greater personal satisfaction 
to our supervisors. Teamwork is 
stressed in this system. 

In consolidating manpower, how- 
ever, we sometimes face the problem 
of placing a supervisor on a job with 
which he is not too familiar espe- 
cially if he is a supervisor who has 
formerly specialized in one craft. In 
this case, the supervisor needs tech- 
nical assistance. This poses the first 
part of our problem. 

Industrial engineering techniques 
are used wherever possible. We have 
developed, since 1952, standard 
practice instruction manuals and en- 
gineered time studies. These manuals 
are used to give us the standard 
method and the standard time meas- 
urement for performing work. This 
helps us measure our efficiency. 

In 1946, we organized a Preven- 
tive Maintenance committee consist- 
ing of maintenance supervisors from 
all departments of the plant. From 
this humble beginning we have pro- 
gressed steadily and today, we have 
most of the principal aspects of pre- 
ventive maintenance under control. 
Maintaining this program is the sec- 
ond part of the problem. 


Technical Assistance. There is, 
therefore, a two-fold requirement to 
be met. That of maintaining a good 
preventive maintenance program 
and, at the same time, lending tech- 
nical assistance to our shop, field, 
and operating supervisors. To take 
care of this problem, we have within 
the mechanical section (our mainte- 
nance organization) a development 
group. 

The development group is com- 


posed of 17 men and a foreman 
trainee. The technical assistance 
rendered is extended to the mechan- 
ical section’s maintenance forces as 
well as to our resident mechanics. 
The resident mechanics are perma- 
nently assigned to specific units or 
areas and are supervised by the op- 
erating groups. They perform rou- 
tine maintenance work, while the 
major repairs and shutdowns are 
handled by the mechanical section. 

The organization of the machin- 
ery engineering unit consists of 11 
men and a trainee headed by the 
machinery engineer, who reports to 
the development group supervisor. 
Seven machinery technicians are 
delegated to separate areas of the 
plant, one of whom is assigned to 
the machine repair shop where he 
follows the work sent in for repair 
from the field. An associate machin- 
ery engineer makes special studies 
and keeps records of tests on mate- 
rials, packing, seals, etc. He is re- 





FIGURE 1—For very corrosive service, 
this epoxy pump piston costs one-tenth 
that of a carbon piston and lasts longer. 
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sponsible for applying the material 
specifications and shop procedures to 
our fabrication drawings. He also 
assists the technicians in the redesign 
of equipment or parts for special 
application or to meet some special 
need. 

A junior machinery technician 
and a project technician’ take care 
of the development of drawings for 
the fabrication of parts. They also 
assist the machinery technicians 
when the workload so demands.. 

Files maintained in the machinery 
engineering office contain informa- 
tion in three basic categories: equip- 
ment data, maintenance records, and 
auxiliary files. The equipment data 
section includes: 


@ All assembly drawings, parts 
lists, erection and maintenance man- 
uals, catalogs, and general corre- 
spondence from each manufacturer. 

® Specification sheets for each 
item of machinery in the plant con- 
taining “nameplate” data, material 
specifications of wearing parts, the 
available sketch number for each 
part, ball or roller bearing numbers, 
coupling size, and packing and seal 
specifications. These sheets are kept 
in loose leaf books covering each op- 
erating unit. A copy of the appro- 
priate book is kept in the control 
room of each unit and each machin- 
ery technician has copies pertaining 
to all units in his area. 


® Copies of machinists bulletins 
which have been published and dis- 


FIGURE 2—Eroded vanes on this pump 
impeller were built up with epoxy. 


148 








tributed to describe correct methods 
of performing difficult or unusual 
operations, convey pertinent infor- 
mation, or to warn against malprac- 
tices, are kept in sufficient quantities 
for redistribution, when required. 
Complete files of these bulletins are 
located throughout the plant. 

®@ Tracings and prints for about 
5,000 parts drawings, from which 
parts are fabricated in our shops. 

® Identification sketches and loca- 
tion records of patterns. 

© Interchangeability catalogs fur- 
nished to us by equipment manufac- 
turers showing interchangeability of 
parts throughout their entire line. 

® Catalogs of vendors of standard 
machine components, machinery ac- 
cessories and basic materials, and of 
firms offering machinery repair 
services. 

The maintenance records section 
of the files contains one folder for 
each machinery item in the plant. 
This folder contains: 

. Copy of original requisition. 

. Performance data. 

. Correspondence pertaining to 
individual machines. 

4. Records of changes in location 

of service. 

5. Technicians reports covering 

all major repairs. 

6. Log sheet listing minor repairs. 

7. Results of any subsequent per- 

formance tests made. 

The auxiliary files consist of: 

® Equipment locator file in which 
a card is devoted to each machinery 
location. On this card is listed the 
serial number, item number, manu- 
facturer, size, and type of each ma- 
chine at that location. 

® Manufacturers file in which all 
machine of the same type, size, and 
manufacturer are listed on the same 
card. 

@ Date of last overhaul lists which 
are made up for each operating unit 
or machinery area. At 30-day inter- 
vals, copies are made on our blue- 
print machine and sent to the super- 
visers concerned and to the planning 
and scheduling group of the me- 
chanical section for their use in 
planning shutdowns. 

Our drawing file contains approx- 


won 


imately 5,000 drawings of machinery 


parts. Most of these drawings dupli- 
cate the original part and some are 
modifications. These drawings are 





usually made from existing parts, 
but some are of parts designed as 
accessories to a machine or parts of 
a machine. 

All fits, tolerances and surface 
finish specifications are standardized. 
Material specifications are based on 
documented maintenance experience 
and results of tests. Machining costs 
as well as durability of the various 
materials are also considered. 

Drafting time has been cut in half 
by making pencil drawings on paper 
instead of ink on linen and adopting 
simplified drafting practices. 

A drawing, when completed, must 
be checked by a technician and ap- 
proved by the machinery engineer 
or the associate machinery engineer. 

A coded numbering system indi- 
cating manufacturer, type, and size 
of the machine, and the name of the 
part, has been devised and drawings 
are filed by this number in the ma- 
chinery engineering office. 

Reference print files are located in 
all sections of the plant, but since 
their accurate maintenance cannot 
be assured, all prints in this category 
are stamped “FOR REFERENCE 
ONLY” so that they do not find 
their way into the shops as working 
drawings. All prints issued to the 
shops must come from the master 
file and be stamped “CERTIFIED 
FOR FABRICATION.” They must 
be issued against the individual shop 
job number, marked with that job 
number, and initialed and dated by 
the member of the machinery engi- 
neering unit issuing the print. The 
shops are instructed not to work 
without a certified drawing or print 
assuring us that each part made in 
the shops is made according to the 
latest available information. 

A small inexpensive blueprint ma- 
chine is located in our office to make 
file copies and prints for “rush” jobs 
in the shop. Reference file copies 
and extra copies of our office files 
are made by the plant duplicating 
section. 

These 5,000 drawings are con- 
stantly undergoing revision to take 
advantage of improved materials, in- 
terchangeability, reduction of costs 
through improved machining prac- 
tices, and to meet changing service 
requirements. Approximately 600 
new drawings are made each year. 


Patterns. The machinery engineer- 
ing unit completely controls the pat- 
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terns required for castings. A pattern 
number is issued by them and is 
shown on the drawing of the cast 
part. All machining allowances are 
specified and indicated on the draw- 
ing by dashed lines. 

‘When the pattern is finished, a 
member of the machinery engineer- 
ing unit checks it against the draw- 
ing. When the casting is received 
from the foundry it is checked again. 

All patterns are checked period- 
ically for condition and repaired as 
necessary. Patterns active within a 
five year period are kept in active 
storage areas and inactive patterns 
are kept in dead storage. Our rec- 
ords are examined annually so that 
obsolete patterns may be destroyed. 


PREVENTIVE MAINTENANCE 

A good preventive maintenance 
program is the backbone of the 
whole maintenance structure of any 
organization and it should begin 
with the first formulation of the idea 
of making a purchase of a piece of 
equipment. With this idea in mind, 
our development group takes an ac- 
tive part in the writing of standards 
which are used in preparing the 
specifications for the purchase of re- 
finery equipment. We are thus able 
to point out desirable design features 
and avoid the purchase of equip- 
ment with which we have experi- 
enced maintenance difficulties. 

Preventive maintenance requires 
the cooperation of both operators 
and mechanics. This cooperation 
must constantly be solicited and en- 
couraged. The machinery technicians 
are in everyday contact with the 
operating personnel and mechanics 
in their respective areas to aid them 
in operating and repair problems, 
and to provide them with technical 
information, They also work to- 
gether in setting up scheduled over- 
hauls. One problem which the tech- 
nicians are frequently called upon to 
resolve is that of determining the 
economies of immediate repair of a 
faulty piece of equipment as against 
allowing it to make a full run. 

On many units, we have worked 
out, with our operating groups, a 
plan whereby most of the equipment 
may be overhauled or examined 
during the run rather than waiting 
for the scheduled shutdown of the 
unit. We can get to some of the 
equipment by using spare units or 
by taking it when it can safely be 
spared from operation. This saves 
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time and manpower and allows the 
maintenance workload to be spread 
out more uniformly. 


PM committee. The operation of 
our preventive maintenance commit- 
tee has succeeded in making our 
preventive maintenance work coop- 
erative and effective. We have come 
to enjoy a trustworthy reputation 
and our minutes are distributed to 
all areas of the company. It is 
through this committee that the ma- 
chinery technicians are able to get 
their ideas evaluated and, if ac- 
cepted, they are able to put them to 
practical use far more quickly than 
could be done otherwise. This allows 
us to take maximum advantage of 
all advances made in maintenance 
techniques and of the development 
of new materials. 

The machinery technicians also 
cooperate with the operating and 
“resident” groups through separate 
meetings. Maintenance problems are 
discussed as well as the problem of 
having the proper number of spare 
parts on hand. Through these in- 
formal meetings, we are able to 
pool information effectively for the 
benefit of the entire plant. 


Instruction Manuals. Standard 
practice instruction manuals, lubri- 
cation charts and machinery specifi- 
cation sheets containing all pertinent 
information for the proper mainte- 
nance of equipment are furnished to 
each operating center to maintain 
standardization of materials and re- 
pair methods. This material is re- 
viewed at least annually to keep it 
pertinent. 

Examination of equipment during 
the shutdown period is made by the 
machinery technicians and a check 
is made of the condition of all parts, 
including the alignment. This 
check-up includes a measurement of 
all clearances, examination for wear, 
corrosion, erosion, breakage and any 
unusual condition which would war- 
rant. further investigation. 


Premature Equipment Failure. 
The investigation of individual 
maintenance problems has become 
one of the major functions of the 
machinery engineering unit. Occa- 
sionally a condition is found which 
may be common to a particular 
piece of equipment or peculiar to a 
certain service condition. At weekly 
meetings of the machinery engineer- 





FIGURE 3—This pump’s warped = 
inder heads caused leaks through the 
gasket. After coating the gasket surface 
with epoxy and the cover plate with 
parting grease, a perfect leak proof joint 
was cast in the field. 


ing unit, problems of this type are 
discussed and a method of solution 
resolved. Equipment which fails be- 
fore a scheduled overhaul receives 
particular attention. It is this type 
of unexpected failure which must be 
eliminated in order to reach a point 
of maximum efficiency in preventive 
maintenance. 

When maintenance records point 
up recurring machinery problems, a 
machinery technician is assigned to 
make an investigation to determine 
the cause of the problem. If it proves 
to be faulty lubrication, incorrect 
material or faulty repair methods, he 
suggests ways and means to make 
the correction. If it is inherent in the 
design, he redesigns the part if pos- 
sible. If the design cannot be changed 
to remedy the situation, he recom- 
mends replacement of the equipment 
with something more suitable, In 
this case he must also write the justi- 
fication for the replacement. 


Inspecting too often. We have 
found that some equipment is better 





FIGURE 4—Another leaking gasket sur- 
face was coated with epoxy and hand 
filed to restore flatness. 
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FIGURE 5—The Machinery Engineer- 
ing group designed this lubricator which 
drastically cut maintenance costs on a 
locomotive type air compressor. 


off left alone rather than to make 
too frequent inspections. In many 
instances it has paid to eliminate 
even an annual inspection and to al- 
low the equipment to run as long as 
possible without opening it up. In 
order to determine an optimum pe- 
riod of operation and to keep the 
equipment running smoothly, we em- 
ploy such devices as vibration ana- 
lizers, dial indicators, stethoscopes, 
etc., to give us an indication of wear 
rates, trouble spots or other weak- 
nesses which would warrant a more 
comprehensive physical examination. 

Most of our repair methods are 
documented in our standard practice 
instruction manuals. Special jobs 
calling for new or different mainte- 
nance techniques are studied by the 
machinery technicians, after which 
they write up a procedure for the 
repair. The procedure then becomes 
a part of the historical record of the 
equipment and can be used for 
similar work in the future. 


REPAIR METHODS 


Repair methods are constantly 
being reviewed with regard to costs. 
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Technical magazines, articles, books, 
papers, etc., are constantly being 
perused so that we may continue to 
keep abreast of new methods, tools 
and equipment as they are publi- 
cized. We have justified the purchase 
of chrome plating equipment for 
building up worn parts, vibration 
analyzing equipment, and a dry ice 
and solvent tank for use in making 
shrink fits. An anti-friction bearing 
conservation plan is now under way. 

Cleaning and inspection methods 
are being reviewed and ultrasonic 
cleaning of bearings is being investi- 
gated. Many anti-friction bearings 
which would have been discarded 
are now being put back into service 
after careful cleaning and examina- 
tion for defects. We believe that the 
number of bearings reclaimed will 
increase as the plan is perfected. 

We perform many tests on new 
materials to evaluate their suitability 
for our needs. We are currently try- 
ing to determine the economics of 
chrome-plated vs. relined gas-engine 
power-cylinders. 

Epoxy resins have been used to 
make repairs to cracked castings, 
leaking seams and worn or corroded 
machine surfaces, thus eliminating 
more costly repair methods. A pair 
of pump pistons cast from epoxy 
resin are now being used successfully 
in extremely corrosive service and 
have outlasted any material previ- 
ously tested in this service (Figure 
1). They were fabricated for $10 
each while the carbon pistons pre- 
viously used cost $108. A water 
pump impeller with eroded suction 
vanes was successfully built up with 
epoxy resin to restore the blading 
(Figure 2). A reciprocating pump 
with warped cylinder heads was suc- 
cessfully repaired by application of 
epoxy resin to the warped gasket 
surfaces (Figure 3). This saved the 
expense of disassembling the pump 
for removal to our shop for refacing. 
Another centrifugal pump with 
eroded gasket surfaces was returned 
to active duty by coating the sur- 
faces with epoxy resin and hand fil- 
ing them to restore the flatness (Fig- 
ure 4). On all of these jobs a 
considerable amount of money was 
saved through the elimination of 
more conventional repair methods. 


In order to solve some of our 
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problems, special equipment must be 
designed. The maintenance costs 
were high for thirty locomotive type 
air compressors primarily because of 
erratic lubrication furnished by hy- 
drostatic and capillary lubricators. 
The close-coupled design of these 
machines and the absence of ex- 
ternal linkage afforded no drive for 
a mechanical lubricator (Figure 5). 
To solve this problem the machinery 
engineering unit designed a double- 
acting steam-powered driver which, 
when connected to both ends of the 
main steam cylinder of the com- 
pressor, oscillates in step with the 
compressor and furnishes power to 
operate a two-feed mechanical lubri- 
cator. Steam and air cylinders are 
now both fed the correct amount of 
lubricant and maintenance costs 
have been drastically reduced. #++# 
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Figure Distillation This New Way 


Part 1—-New Covergence Method Will Handle Many Cases 
Part 2—Product Purity Can Set Conditions for Column 


W. N. Lyster 
Humble Oil & Refining Company, Baytown, Texas 


S. L. Sullivan, Jr., D. S. Billingsley and C. D. Holland 


A & M College of Texas, College Station 


A SUITABLE CONVERGENCE METHOD for use 
in conjunction with the Thiele and Geddes'* approach to 
multicomponent distillations was presented in Part 1. 
The new convergence method is extended herein to in- 
clude other types of specifications, such as product 
purity. Thus, instead of fixing the total quantity of dis- 
tillate, one can specify now the mole fraction of any one 
of the components in the distillate. 

This second part will be concerned with having the 
following column specifications given: 

® Number of plates in each section 


® Quantity, composition and thermal condition of the 
feed 


© Column pressure 

® Type of overhead condenser 

® Reflux ratio or V, or Ly 

© Product purity 
All symbols and literature references were listed in Part 
1, and the reader is referred to this earlier part for back- 
ground material. 


SPECIFY PRODUCT PURITY 

A conventional column involves a single feed plate and 
the withdrawal of only distillate and bottoms products. 
To eliminate the necessity of solving for several distillate 
rates until a designed product purity is achieved, a pro- 
cedure is proposed for solving explicitly for the product 
purity. The relations for various types of specifications 
are developed in the following sections: 


1, Specifications: S d; or 3 b; where 1 = s = c, and 


i=1 i=1 
V, or L, or L,/D. 
When either the sum of the d,’s or b,’s and one of 
the flow rates, either V, or Lo, are specified, the system 
is fixed in the sense that no further specifications may 


be made. The first specification considered is 3 di, 


where none of the d,’s are known individually unless 
s = 1. Except as noted in “Specification 4,” the com- 
ponents may be numbered in any arbitrary order. Part 
1 shows the b,/d;’s obtained by a given trial calcula- 
tion can be related to a corrected set of values which 
are both in material balance and in agreement with the 
problem specifications. An emperical multiplier, 0, is 
defined in Equation (1) of Part 1 and is repeated here 
for convenience as Equation (30). 
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(30) 


Bure). 


Thus, an expression for d; is derived in Part | and is 


FXp; 
= TPO (b/d en 


1/ca 


(d,) (31) 
The desired value of © is the positive root which gives 
g (0) = 0, where, 

g(98) = 5 FX, 

"1 TF (b/d 
It is to be noted that the second summation on the 
right hand side of Equation (32) is the specification. 
Equation (32) is readily solved for the desired value 
of © by any one of several methods (see for example 
Newton’s method and interpolation, regula falsi, in 
the Reference).“*) Also, the application of Newton’s 
method to an equation of the same form as Equation 
(32) has been discussed in detail in Part 1. 

After the desired value of © has been calculated, the 
corrected value for each of the d,’s is obtained by use 
of Equation (31). Thus, the corrected distillate rate to 
be employed in the next trial calculation is obtained 
by summing both sides of Equation (31) from i = | 
through i = c, which gives 


S FX», 
'=1 "1+ (b,/d,), 
The corrected b;’s and the mole fractions of each 
component in the vapor and liquid streams leaving plate 
j are calculated in the same manner, as discussed in 
connection with Equations (9), (10) and (11) of Part 1. 
When V, is taken as the second specification, the re- 
flux rate is obtained by the material balance, L, = 
Vi — Deo. Similarly, when Ly is specified, V, is calcu- 
lated by use of the same equation. When L,/D is taken 
as the second specification, V, is calculated from V, = 
(L,/D + 1) ) 4 
The special case of the first specification where s = c 
(the total distillate rate D is specified) has been dis- 
cussed in detail in Part 1. It should also be mentioned 


(33) 


“a 


that when the first specification is the = bj;, it may be 


i=1 
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Figure Distillation This New Way ... 


























“BA, “RM, 8A 


° 

FIGURE 5—When the most volatile component of a 
three component system is specified, the equation for © 
has one negative and one positive answer. 


8 
restated, if desired, in terms of the d,’s, since } d; = 


i=1 


=~ FXr, — = bi. 
i=1 i=1 

For this type of specification as well as “Specification 
2” and “Specification 3” which follow, it is necessary 
that the specified sum of d’s be less than the correspond- 
ing sum of FX,’s. 

It should also be remarked that when the second 
specification is taken as V,, solutions are possible pro- 
vided a value of V, is specified such that the final cor- 
rected value for D will give a positive value for Lo, 
where Ly = V; — Deo. The limiting value for D is F. 


2. Specifications: d, or b, and V, or L, or L,/D 

This is actually a special case of 1, s = 1, where the 
components may be numbered in any arbitrary manner. 
The desired value of © may be calculated directly from 
Equation (32), which reduces to 


aks FX,, 
T+ (Biden ads 
The corrected d,’s are calculated by use of Equation 
(31), while the total distillate rate to be employed for 
the next trial calculation is obtained by use of Equa- 
tion (33). 


3. Specifications: b,/d, and V, or L, or L,/D 
This specification may be transformed to “Specifica- 
tion 2”, since 


FX,, 


'=TF (ba) 
4. Specifications: (a) A sum of Xp’s and V, or L, or (b) 

A sum of X,’s and Vx, or Ly 

Although specifications consisting of other combina- 
tions of mole fractions and flow rates may be made, they 
are not treated herein. 

Except where noted in the treatment of the above 
specifications, the components are numbered consecu- 
tively in the order of decreasing volatility, the most 
volatile being numbered one. 

When a sum of X»’s and V, are specified, the first 
trial calculation is based on an assumed value for D, 
say F/2. The corrected value of D to be employed in 
the next trial calculation is calculated by Equation (33). 
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The value of © needed in Equation (33) is obtained by 
solving Equation (37) following for the positive root 
which gives g(9) = 0. 

When the sum of the first s values of Xp are speci- 


fied, it follows that 


FX,, 
i+9%(b/4,).. 





Doo = Deo 5 Xpi + S 


i=1 i=s+1 


For convenience, let 


Xpi 


1 


tn = 
i 


i Me 


Equation (35) may be rearranged to 


ae Se : FX», 
co \T—a,/) = 149 (b/d cn (36) 


i=s+1 





Elimination of D,. between Equations (33) and (36) 
leads to the following expression. 


FX,, 











6) = s 
g (9) = 148 (bi/d\) co 
$e, ap e FX»; 
(=) 3 1+ (b\/4)) 0 (97) 


When the specifications consist of the sum of the first 
s values of the X,’s and Vx,, or Ly, the following equa- 
tions are derived and employed in a manner analogous 
to that given for Equations (31), (33) and (37). 


(d;/B;) oo = » (d,/Bj) oa (38) 
(b)) 0 = PXri 
co “TTX (d,/b,) x (39) 
e FX», 
B., = = 1+ (dA) en (40) 
. FX,, 
S()= % TEX (Aca 
ap igpéets.... ted 
(3) 2, Tair (41) 
where, 
a, — S Xpi 


Examination of the Function g(©). Since most of the 
characteristics of a multicomponent mixture may be 
demonstrated by use of a three component example, it 
was selected for illustrative purposes. First, consider the 
case where Xp, (the mole fraction of the most volatile 
component) and V, are specified. Then 


FX,, 
g (8) =—_—________ 
1 + © (b,/4,)., 


1/ca 


Xp, 3 i pets 
ee 1—X,, *. 1+ 9 (bi/d;) oa 


A graphical representation of this function is shown in 
Figure 5. It is seen to have one negative and one positive 
root. A necessary condition that the second root be posi- 
tive rather than negative is that g(0) be less than zero. 
Since component “1” is the most volatile component, it 
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follows that Xp, > Xy,. Thus, when 6 = 0, the above 
expression for g(@) reduces to 


F 
a9) =F e (%e— Far) < © 


Successive trials lead to the desired solution, provided 
the specified value of Xp, is less than that corresponding 
to the condition of total reflux in the rectifying section 
[D=0,B=F,V; = L)-1 (1 SjsSf—1),Vr = 
L;-,]. The largest possible value of Xp, is, of course, the 
one corresponding to total reflux in the rectifying section. 

When the mole fraction, Xp;, of the least volatile com- 
ponent and V, are specified, it is found that g (0) > 0 
and that the function has one, real, negative and one, 
real, positive root as illustrated by Figure 6. 

Specification of Xp2 and V, leads to the three possi- 
bilities shown in Figure 7. When Xy2 > Xpz», it is readily 
shown that the function has one negative and one, real, 
positive root. When Xp2 < Xp, g(@) has either two, 
real, positive roots or two complex roots. The significance 
of these results is illustrated by Figure 8 in which a 
sketch of Xp2 versus D over the entire range of operat- 
ing conditions is shown. The distillate rates D, and D, 
correspond to those obtained by use of the larger and 
smaller positive roots, respectively. When the function 
g(®) has two complex roots, the lower curve in Figure 
7 is obtained. 

5. Specifications: (a) = 


i=1 


Xpi, 1 S s = c—1, and V, 


8 
or L, or (b) = Xai, 1 Ss S c—1, and Vx,, or Ly 
i=l 
Investigation of the function g(@) for the first type 
of specification shows that a necessary condition for it 


8 8 
to have a positive root is that Y Xp; > & 
i=1 i=1 
larly, for the second type of specification a necessary 
condition for the corresponding function to have a posi- 


Xri- Simi- 


s s 
tive root is that > Xgi < = Xp. After the desired 


i=1 i= 

root has been calculated by use of the appropriate form 
of the function g(@), the remainder of the calcula- 
tional procedure is the same as that outlined in “Speci- 
fication 1.” The possibility exists of approaching a con- 
dition of total reflux in that section of the colum in 
which the specifications are made before obtaining the 
desired solution to a particular problem. 


6. Specifications: (a) S Xpi, 2 Ss Sc, and V, or Ly 


ise’ 


or (b) S Xi, 2 =s = c, and Vy., or Ly 


i=s8 . 
It is readily shown that in order for g(@) correspond- 
ing to the first type of specification to have a positive 


ec 


ec 
root, a necessary condition is that } Xpi < = Xypi. 
i=s i=s 


The corresponding condition for the second type of 

specification is that  Xgi > = Xvi. The calculational 
i=s i=s 

procedure is analogous to that outlined in “Specification 

5.” Again, the possibility exists of approaching a con- 

dition of total reflux: 


7. Specifications ;(1) & Xp:,2 Ss’ Ss <c—1,and 
i=s’ 
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s 
V, or L,, or (2) = Xi, 2S 8’ Ss S[c—l1, and Vy. 
or Ly pareh 

When neither the most volatile nor the least volatile 
component is included in the specified sum of mole 
fractions, an examination of the corresponding function 
g(®) shows that for each type of specification, two pos- 
sible solutions may exist. 

Consideration of the first type of specification shows 
that when the specified soum of Xp’s is less than the cor- 
responding sum of X»y,’s, the associated function g(0) 
has only one positive root as discussed previously for 
the three component example. 

In the calculation of 6, difficulty may be encountered 
in the use of Newton’s method because the maximum 
value of the function in the vicinity of the origin, shown 
in Figure 7, may lie on either side of the origin. How- 
ever, no difficulty is encountered when the method of 
interpolation (regula falsi), given in the Reference 
14, is always applied between negative and positive 
values of the function. 

When the specified sum of Xp’s is greater than the 
corresponding sum Xy’s, the possibility of either two 
positive roots or two complex roots exists. Also, for this 
specification as well as the above, there is the possibility 
of approaching total reflux in either section of the col- 
umn. Although a direct method may be used when two 
possible solutions exist, it is recommended that several 
problems be solved where different values of © are speci- 
fied at a given V,, as described in Part 1 or by the 
procedure described in section 8 which follows. These 
methods are particularly recommended where all of the 
components between s’ and s are not included in the 
specified sum because for specifications of this type, the 
possible shapes of the function g(@) become more nu- 
merous. 


When the specified sum of X,’s is greater than the 
corresponding sum of X,»’s, two possible solutions exist. 
The treatment of this case is the same as that described 
above. 


8. Alternate Procedure for Specifications 4, 5, 6 or 7. 

In addition to the specifications of sections 4, 5, 6 
or 7; this procedure is readily applied to the special case 
where L, (orV;) is fixed and the distillate rate is set 
at that one which gives the maximum purity, Xp, of a 
particular intermediate component (or components). Of 
course the distillate rate is unknown until a solution for 
the problem is obtained. Calculations are commenced 








i i i 
4,  bA,  bA, 


e 


FIGURE 6—When the least volatile component of a three 
component system is specified, the equation for © looks like 
this. 
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Figure Distillation This New Way... 











on the basis of assumed values for all of the unknown 
quantities, After a set of (b\/d;) a’s for any given trial 
has been computed, an estimate of the mole fraction of 
any component or group of components as a function 
of © is readily obtained by calculating the values of 
(di)co and D.. by Equations (31) and (33), respec- 
tively, corresponding to each of several selected values 
of ©. The range of values of © which may be employed 
depends primarily upon the range of the curve-fits of 
the data. Values of 6 from 0.001 to 1000 were success- 
fully employed. For any component i and for each value 
of ©, the mole fraction is given by (dj) eo0/Deo.:As an 
application, consider again the three component ex- 
ample and suppose that the specifications are V, and 
the distillate rate corresponding to the maximum purity 
of component 2. A graph of the values of Xp. versus © 
gives a curve similar in form to that shown in Figure 7. 
Such a curve displays the particular 6 which gives the 
maximum purity of component 2. This value of © and 
the associated D are employed for the next trial. This 
procedure is repeated at the end of each trial until con- 
vergence is obtained; that is © = 1 at the maximum 
purity. It is to be observed that an expression for the 
calculation of the © corresponding to the maximum 
purity is readily developed. Since Xp. = (dz) co/Deo is 
a function of © alone, the desired expression is given by 
dXp2/d0 = 0. 


9. Specifications: (a) Temperature of Distillate and V, 
or L, or (b) Temperature of Bottoms and V\y., 
or Ly 
For illustrative purposes, it is supposed that the first 

specification is taken to be the dew point of the distillate 
at the column pressure. The expression for g(@) for 
this case is developed in the following manner. The cor- 
rected d,’s not only satisfy a material balance but also 
the dew point relationship, 


+ (42) 








where the K,’s are evaluated at the specified tempera- 
ture. Upon substitution of the relationships for (dj) co 
and D,, as given by Equations (31) and (33), respec- 
tively, one obtains the equation g(@) = 0, where 


0.0 t 








=~ eee wells - aa 0.0 
b/d, b,/d, b, 4, 


° 
FIGURE 7—In a three component system, specifica- 
tion of the component having the intermediate vola- 
tility leads to three possible answers. 
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1 
i -%:) (43) 
1+ (b/d, 


ca 


After © has been calculated by use of Equation (43), 
the remainder of the calculational procedure is the 
same as that given in “Specification 1.” 

When the first specification is the temperature of the 
bubble point of the distillate, the following expression 
for g(@), developed in a manner analogous to that 
shown above, is applicable. 

e FX,, (1 —K,) 


g(®)= 2 770 /d)e (44) 


g (8)= 





In a manner similar to that illustrated previously, it is 
readily shown that the function defined by Equation 
(43) has c-2, real, negative roots and one, real, positive 
root, provided the specified temperature is greater than 
the boiling point of the most volatile component and 
less than the dew point of the feed at the column pres- 
sure. Similarly, when the temperature of the bubble 
point of the distillate is specified, the function defined 
by Equation (44) has c-2, real, negative roots and one, 
real, positive root, provided the specified temperature is 
less than the bubble point of the feed and greater than 
the boiling point of the most volatile component. 

For each type of specification, successive trials lead to 
the solution for a particular problem, provided the spe- 
cified temperature is not only within the above limits but 
also greater than that of the condenser at the condition 
of total reflux in the rectifying section. The upper tem- 
perature limit merely prohibits the making of a specifi- 
cation in which no rectification of the feed is to occur. 

In order to obtain a solution when the temperature of 
the bubble point of the bottoms is specified, it is neces- 
sary that this temperature be greater than the bubble 
point of the feed and not only less than the boiling point 
of the least volatile component of the feed but also less 
than the temperature of the reboiler at the condition of 
total reflux in the stripping section. 


TOTAL REFLUX IN ONE SECTION 

The condition of total reflux in either section is a 
limiting condition which may be encountered in some 
of the above specifications. Because of this, a brief de- 
scription of calculational procedures which may be em- 
ployed when the rectifying section is operated at total 
reflux follows. For this case D = 0, B = F, V; = L;-; 
(1 Sj Sf-1), Vi; = Ly-1. The calculations (includ- 
ing heat, material and equilibrium balances) may be 
carried out in the stripping section by use of the Thiele 
and Geddes approach, as described in Part 1. In this 
approach, a set of calculations are terminated after 
vri/b; has been calculated. Since bi = FXp;, corrected 
temperature profiles are calculated as described in Part 
1 by taking (bj).o = FXpi. 

After the v;;’s have been obtained by use of the strip- 
ping section equations, stepwise calculations, consisting 
of material balances and equilibrium relationships, are 
continued in a direct manner to the condenser. The 
procedure is commenced as follows. Since v;; and vr; 
are known, the rate at which component i enters plate 


f-1 is given by vis = vei + vei. Since material bal- 
ances require that v¢; = I¢-1,; amd Ve = Ly-3, one 
may calculate the x;-,,,’s. Determination of the bubble 


PETROLEUM REFINER—V ol. 38, No. 7 





poi 
tion 
yr- 
obt 


solv 
bot 


twe 


of 1 


cal 
pre 


diff 
sult 
wel 


Act 
pre 


tha 
her 
10 


the 
for 
sult 














77 NAWWE or Xoo 
RECTIFYING SECTION 


FIGURE 8—Here is a 





SPECIFICATIONS: X,, AND V, OR L, 


SPECIFIED VALUE OF X,, 


\ 

“THE CONDITION D= F 
CORRESPONDS TO TOTAL 
REFLUX IN THE STRIPPING 
SECTION 


TABLE 10—Example 1 





AT TOTAL REFLUX IN THE =e 





0.63201139X10~! 
0.31645203 


0.18899794 
0.39070065 
0.23488737X~! 
0.16996419X10~ 
0.63787054X10~¢ 
0.29761674X10-¢ 
20079958X10-* 


0. 
: tee dm 





'697X10-° 
65180963X 10-12 
31.600000 














Plate Number 
: (Distillate)... .. 








D 


point temperature corresponding to these mole frac- 
tions gives the y;-1,;’s. Then by the material balance 
Yr-1,1 = Ye-2,;, the next set of liquid compositions are 
obtained. 

Continuation of this procedure leads to the desired 
solution for the rectifying section. The procedure for 
both sections is repeated until the desired agreement be- 
tween calculated values for successive trials is obtained. 
An analogous procedure may be stated for the condition 
of total reflux in the stripping section. 


CALCULATING AND FORCING PROCEDURES 
Refer to Part 1 for a detailed discussion of the general 
calculating procedure and the recommended forcing 
procedures. 


ILLUSTRATIVE EXAMPLES 

In order to demonstrate the use of each of the three 
different types of specifications, certain of the final re- 
sults from the solution of Example 1, given in Table 10, 
were taken as the specifications for Examples 2, 3, 4. 
Actually, Example 1 is the special case s = c, listed 
previously as “Specification 1.” This special case has 
been treated in detail in Part 1. Equilibrium and en- 
thalpy data used in the solutions of the examples shown 
herein are given in Table 11. The results shown in Table 
10 were obtained at the end of the tenth trial for which 
a D of 31.6006 was calculated. The corrected values for 
the d’s and Xp’s are shown while the calculated values 
for the temperature and vapor rates zre listed. The re- 
sults shown here differ from those obtained in Part 1 





| 
12 (Reboiler). . 





Specifications: D = 31.6, Vi = 94.8, boiling point liquid 
feed partial condenser, column pressure = 
300 psia, three rectifying plates, and eight 
stripping plates plus a re 


because of the difference in the specified values for the 
column pressure. 

The statement of Example 2 is the same as Example 
1, except that the sum of the first three d’s shown in 
Table 10 was specified instead of the total distillate 
rate, D. The solution of Example 2 is shown in Table 
12. As described in Part 1, each of the tempera- 
ture profiles after the first one shown in Table 12 
was averaged (prior to making the next trial calcula- 
tion) with the profile used to make the particular trial 
calculation. The final calculated values for the tempera- 
ture profile, specification and total distillate rate are 
seen to be in good agreement with those shown for Ex- 
ample 1. It should also be mentioned that in the case of 
specifications of the types treated herein, it is necessary 
to assume some value for D in order to make the first 
trial calculation. The precise value employed did not 
appear to be of importance. In Example 2, D was taken 
equal to the sum of the three d’s which was specified, 
while in Examples 3 and 4 a value of F/2 was used. 

Example 3 differs from Example | in that the sum of 
the first three Xp’s shown in Table 10 was specified in- 
stead of the total distillate rate. Some of the final results 
of the solution of this example are shown in Table 13. 
In order to illustrate the effect of the second forcing 
procedure the distillate rates calculated at the end of 


TABLE 11—Enthalpy and Equilibrium Data* 





ai x 102 az x 108 as x 1012 


cox 10 cs x 105 e e2 x 104 





32.718139 6.9229334 
— 9.8400210 } — 37.459290 
—25.098770 . — 75.221710 
—14.512474 53.638924 
—18.967651 
—14.181715 

7.5488400 


— 47.361298 
— 9.0732459 
153.84709 





— 52.608530 
— 17.311330 














44.445874 
61.334520 
71828480 | 
81.795910 | 


1.7395763 3.7596114 
6286636 
1.8834652 
1.9802223 
2.1618650 
2.30057 43 
: 5017453 
2.5636200 


2.6768089 
2.8246389 
| 2.8478429 | 19 

| 6.3982887 | —21. 611090 


—1153.4842 
— 197.98604 
— 2.050960: 


- BI 
1522.3917 
1479.5387 
1328.3949 











Bene et sae a 


106.4 
72.328160 5.9003314 








(Ki/T) 4 = ani + aviT + a3:T? + aaiT? ,(T in °R) 
(hi)?® = e1; + c2iT + e3:T? A(T in °R) 


(Hy 4 = er; ut e2iT + e3iT? A(T in °R) 
Enthalpy and Equilibrium data taken from References 6 and 10, respectively. 
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Figure Distillation This New Way ... 





TABLE 12——Example 2 
Rs 
Specifications: © dj = 17.9723, V; = 94.8 














Temperature, °F, at Trial Number Given 








| | Rae GRR Bre las Ac oo 





tat ee ae Soe cos ee ae ee ee 6 7 10 ll 
© (Distillate)...| 10847 | 11106 °'| 11307 | 11134 | 10926 | 10813 | 10771 | 10760 107.60 
1 -.. | 142.53 | 146.00° "145.35 | 140.86 | 137.02 | 135.14 | 13452 | 13442 ~~ | 134.42 
2 170.93 | 173.35 | 167.94 | 159.89 | 154.48 | 152.35 | 151.89 | 151.99 | 152.00 
3 | 206.86 | 204.66 | 190.34 | 177.57 | 171.39 | 170 170.13 | 170.38 170.35 
4 (Feed) 296.20 | 270.35 | 231.34 | 209.30 ‘86 | 206.93 | 20811 | 207.54 207.47 
5 201.37 | 277.75 | 252.12 | 234.77 | 228.73 | 228.34 | 228.83 | 22K.R2 298.77 
6 286.99 | 281.75 | 264.35 | 251.01 | 244.97 | 243.48 | 243.39 | 243.38 243.36 
7 | 286.78 | 284.81 | 272.68 | 262.37 | 256.79 | 254.83 | 254.35 | 254.21 254.19 
8 288.00 | 288.15 | 279.39 | 271.15 09 | 263.97 | 263.25 | 262.95 262.94 
9 292.16 | 292.93 | 286.37 | 279.60 | 275.10 | 272.99 | 272.16 | 271.75 271.74 
0... 300.42 | 301.01 | 206.15 | 200.75 | 287.14 | 285.34 | 284.58 | 284.17 284.17 
ll 316.56 | 317.35 | 314.76 | 311.79 | 309.78 308.74 308.28 308.03 308.02 
12 (Reboiler)....) 366.01 | 367.45 | 368.71 | 368.30 | 367.52 | 367.09 | 366.75 | 366.61 366.60 
3 i 
Yd) 17.601 | 17.959 | 17.990 | 17.988 | 17.980 | 17.974 | 17.9721 | 17.97241 | 17.97235 
i=l 
Dea 27.92°* 31.62 | 35.11 33.58 32.12 31.630 31.571 31.610 31.607 
8 0.065 0.676 | 2.893 | 2367 | 1.398 | 1.045 | 0.991 1.004 1.002 





- * This profile was calvaleted ¢ on ie basis of a distillate temperature of 100 F. with an increase niet 10 F. per adie All 
es J he than the first one are averaged. 
A D of 17.9723 was assumed to make the first trial calculation. 


TABLE 13——Example 3 
3 
Specification: “= = 0.56869461, V; = 94.8 





VAPOR RATE AT TRIAL NUMBER | GIVEN | 











Plate Number | 2° 3 4 5 6 ? 8 9 
| RESETS B 94.8 94.8 94.8 94.8 94.8 94.8 94.8 94.8 
Bur aoe’ 85.3 89.2 91.3 92.4 92.9 93.1 93.2 93.3 
3 e 85.3 |} 84.9 86.9 88.3 88.9 89.2 89.3 89.4 
4 (Feed) | 85.3 76.4 77.6 79.5 | 79.8 | 80.0 80.0 80.1 
5 eats 79.0 94.8 112.5 } 112.1 111.3 | 111.0 110.8 | 110.8 
6 101.1 | 121.3 125.4 | 125.4 | 125.6 | 126.0 126.2 126.2 
7 113.8 133.7 135.2 } 135.2 135.7 136.2 136.6 136.8 
8. | 113.8 136.5 | 141.8 | 143.0 | 143.5 | 143.9 144.2 144.3 
9 -.-| 113.8 | 136.5 | 145.6 | 148.0 | 148.6 148.7 | 148.8 | 148.9 

” } 113.8 136.5 | 146.7 149.3 149.8 149.7 149.6 149.5 

113.8 | 136.5 142.3 144.0 144.2 144.1 143.9 143.8 

12 (Reboiler). . | 118.8 | 119.2 
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| 
0.53708 | 0.58553 | 0.56745 | 0.56602 | 0.56846 0.56874 | 0.56874 | 0.56877 
| | 


: Xe wast | 

i= | | 

Ori enins | 2.68269 | 0.43545 | 1.05504 | 1.08081 | 1.01055 | 0.99815 | 0.99804 0.99900 
Deo. se. | 


31.5564°* | 31.592 | 31.5956 31.6003 31.6023 | 31.6026 | 31.6026 | 31.6026 








* Vapor rates assumed constant at 94.8 for the first two trials. ; 
** A value of D = F/2 was assumed to make the first trial calculation. 








TABLE 14——Example 4 














Specifications: Temp of Distillate (Vapor) = 107.5859F.. V; = 94.8 
TRIAL NUMBER 

Verieble | 1 | 2 Bedi So Oe ee he 

Temp.*, F.. | / 

: Distillate. 130.4567 | 107.2907 | 107.4681 | 107.5387 | 107.5669 | 107.5771 | ry a eg 6 aoe 107.5854 
1.79250} 2.60646) 0.40258) 1.01791) 1.07920) 1.01365} 0.99893 
| | 

— | 32. 4141 | 33.1671 | 30.4834 | 31.5961 31.6959 | 31.6182 31-8014 | 31 ‘S008 | 31.6005 


Deo 31.4702 | 31.4126 | en 31.5728 31.5955 31.6105 31.6022 | 31.6020 | 31.6019 
| | 


° Dew point of the distillate when calculated on the basis of the (die Jen's s. 








each trial according to this pro- made. Good agreement of all of the 
cedure are given. final results for the two examples 
Instead of specifying the total dis- was obtained. 
tillate rate, as in Example 1, the 
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FIGURE 1—No bauxite towers are required for defluorination on any of the streams. 


New Unit Gives 110 F-1 O.N. Alkylate 


Latest design factors are incorporated in HF alkylation 
unit of Leonard refineries. Here is a description of the 
unit and its high octane product 


Edwin K. Jones 


Universal Oil Products Co. 
Des Plains, Ill. 


WE STILL are expanding our 
knowledge about many phases of 
alkylation although the process is 
relatively old. Many factors which 
were considered standard and which 
were used to design units have now 
been discarded as obsolete. In their 
place we are substituting new fac- 
tors. The increased quality of the 
alkylate being produced today on 
the newer units confirms that these 
new factors are important in design- 
ing these units. 

One of the latest “HF” alkylation 
units to take advantage of these new 
design factors is located at the Leon- 
ard Refineries in Alma, Mich. This 
unit was designed for the produc- 
tion of 1,000 bpd of motor alkylate 
made from B-B from catalytic crack- 
ing units. The installation cost of 
this unit was $850,000, which is 
$850 per barrel of alkylate at design 
throughput. 


The flow diagram unit is shown 
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in Figure 1. The B-B is taken from 
the bottom of a depropanizer in the 
refinery gas recovery section and 
charged to the alkylation unit re- 
actor without any treatment or fur- 
ther drying. Before entering the re- 
actor, the B-B is joined by the 
isobutane recycle from the deisobu- 
tanizer. The reactor is designed 
similar to a heat exchanger but em- 
ploys a very efficient feed distributor 
of special design. There is no acid 
circulation as such, but only the acid 
returned from the regenerator, which 
stream is relatively small. 

The reactor effluent is pressured, 
without pumping, through a settler, 
for separating the acid used as feed 
to the regenerator, and then is pres- 
sured to the deisobutanizer. In the 
deisobutanizer, the isobutane and 
small amount of dissolved HF pass 
overhead and are returned to the 
reactor, while the alkylate passes out 
the bottom to storage. 

No bauxite towers are required 
of the 
streams as the combined fluorides are 
very low. The full range alkylate 


for defluorination on any 


stream contains less than 30 ppm of 
fluoride and the butane contains less 
than 20 ppm. 

Propane is removed from the sys- 
tem by taking a drag stream of iso- 
butane recycle through a small HF 
stripper and caustic scrubber and 
back to the depropanizer in the refin- 
ery gas recovery section. The isobu- 
tane is then returned to the con- 
tactor in the B-B feed. 

The acid regenerator is merely a 
fractionator for separating the HF 
from the polymer and water. Because 
the constant boiling mixture of 
water and HF (CBM) is very cor- 
the regenerator column is 
clad and all exchanger 
bundles contain monel tubes. 

Auxiliary equipment consists of a 
fresh acid tank, caustic scrubbers on 
the product streams and acid relief 
gases, and a lime neutralizing pit for 
drainage water. 


rosive, 
monel 


Operation of the unit is quite sim- 
ple with only two operators required 
at the unit at any time. The isobu- 
tane recycle is usually set at the de- 
sired flow rate and the olefinic feed 
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rate is varied as it is available. Refin- 
ery straight run isobutane and iso- 
butane from catalytic reforming, 
along with some outside isobutane, is 
used to make up for the isobutane 
deficiency. Also, when a shortage of 
isobutane exists, some butylenes are 
left in the catalytic cracked gasoline 
by raising its RVP. The normal op- 
erating ranges of the unit and the 
properties of the resulting alkylate 
are given in Table 1. 


The main variables in the opera- 
tion of the unit at Leonard are 
isobutane to olefin ratio, feed quality 
and acid quality. ; 

The isobutane to olefin ratio has 
been the greatest variable, being 
changed between 9 to 1 and 35 to 1. 
The F-1 octane numbers, both clear 
and leaded, continue to increase up 
to the higher ratios, but at decreas- 
ing rate. Low temperatures seem to 
give very little benefit at the higher 
ratios. 

In the 18 to 1 isobutane to olefin 
ratio range, the F-1 clear octane 
numbers will vary from 96 to 97 with 
no visual change in operating condi- 
tions. However, the feed quality of 
the unit changes considerably, and it 
is felt that this is the main cause 
of the octane variation. The feed 
change is due to variable quantities 
of olefins left in the catalytic gaso- 
line. Because the butylene-2 is the 
heavier olefin, it preferentially re- 
mains in the catalytic gasoline. 








Edwin K. Jones has been with 
Universal Oil Products Co. for 
22 years as a chemical engineer. 
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many, France, England, Trinidad, 
Uruguay, Argentina, Canada and 
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merization and alkylation units 
for UOP. Jones holds a chemical 
engineering degree from Purdue 
University. 
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F-1 clear octanes of above 98 have 
been produced under certain condi- 
tions. Under these conditions, the 
F-1 leaded octane of the full range 
alkylate reaches 110. 


An alkylate rating 110 F-1 leaded 
octane numbers was made by two 
methods. The first alkylate was taken 
directly from the alkylation unit 
when it was operating at the most 
ideal conditions. The properties of 
this alkylate are listed in Table 2 
under “Full Range Alkylate.” 

The second method used to make 
110 F-1 leaded octane alkylate was 
to take a typical full range alkylate 
having a 108.7 F-1 leaded octane 
and rerun it in the laboratory for 
the removal of 5 percent bottoms. 
The 95 percent fraction then had 110 
octane. The properties of this alkyl- 
ate after rerunning are listed in Table 
2 under “Rerun Alkylate”. The prop- 
erties of the Leonard alkylate before 
rerunning are listed in Table 3. 

In producing alkylate, the aim is 
to produce the highest percentage of 
alkylate having the highest possible 
octane number. In order to accom- 
plish this, it is necessary to increase 
the quantity of trimethylpentanes in 
the product and decrease the quan- 
tity of the other components. A typi- 
cal wartime HF alkylate with an F-1 
clear octane of 91 contained 55 per- 
cent trimethylpentanes while a pres- 
ent day HF alkylate having an F-1 
clear octane of 96 contains 77 per- 
cent trimethylpentanes. 

The present alkylates show a defi- 
nite decrease in Cy, contents as indi- 
cated by the Engler Distillation End 
Point being reduced from approxi- 
mately 390°F. on alkylates of about 
two years ago, to about 358°F. on 
present day alkylates. The composi- 
tion breakdown in Table 3 is for a 
high octane HF full range alkylate. 
Where this alkylate shows 4.6 liquid 
volume percent Cy, alkylates of sev- 
eral years ago contained 9 per- 
cent Cy. 


Alkylate blending properties of 
a typical Leonard full range HF 
alkylate are shown in Table 4. The 
alkylate is blended with a 385° F. 
End Point catalytic gasoline to make 
a 103 F-1 leaded octane blend. It 
required 40 percent of the 108.7 
octane alkylate to bring the 98.8 
octane catalytic gasoline up to the 
103 F-1 leaded octane level. 


TABLE 1—fuli Range Alkylate (Normal 








Property Range 
Wei rie ek <uc¥cn chs 10 to 20 
8C¢ in recycle, %............... 90 to 98 
strength, Wt. %, HF....... 86 to 91 
—e-. Te scutes ease ys 55 to 65 
Full TE ,, GRR 650 
AST ilation, °F 
CRO. is Sa ceds oyky te Gea 102 
BER WOs gy can ah «peruiia'es 220 
SE ns 6 ahs oe cute orvesabet « 358 
SP eee eee pee 10.4 
F-10.N. 
Na Pie's Os so naduniees hs 97.0 
lS & SASS. Sere: 108.7 
F-2 0. N. 
Wass . oh eae ma ciw 94.2 
Gee URES <a dwaictiataet ss 109.5 








TABLE 2-—Alkylates Having 110 F-1 
Leaded O.N. 











Full 
Alkylate Range! Rerun? 
F-10.N 
Chae s sea voo0. 4% 98.4 97.9 
+3 mi TEL. 110.0 110.0 
a. ae ak be 95.0 94.4 
+3 ml TEL 109.8 109.7 
eS eo kk Wks ba 10.2 11.2 
Gravity, °API... 70.5 71.0 
Distillation 
| NL ga rrr 106 118 
FO Sa. 152 166 
_ SEES ee 4 aye 184 184 
bwedy Clos. a oui 215 212 
aN Ree hare 217 
eh ns ahd e 6 obaien 222 219 
DSS iw s'ssceccaes 358 224 
Pee Ee 226 
8 RE CRT ee 358 244 








1 Full range alkylate made from unit when oper- 
ating at ideal conditions. 

2 Alkylate made by rerunning a 97 F-1 clear 
alkylate to remove 5 percent bottoms. 


TABLE 3—Typical Full Range ‘HF’ Alkylate 











Components Liq. Vol. @ 
Ee iss ano ib pin ene A ald 1.6 
TAT brksg do cabs huvk ss vie’ 1.3 
NRE I re ee 2.0 
Dimethylhexanes..... .. j omen 13.7 
Trimethylpentanes.............. 768 
pO” re rn | 4.6 

0 


3 





TABLE 4—Alkylate Blending 











Light 
‘HF’ Cat. 
Property Alkylate | Gasoline) Blend! 
F-1 O.N. 
Orr 97.0 92.3 95.3 
+3 mi TEL 108.7 98.8 103.0 
Sica ks date 94.2 80.9 85.1 
+3 mil TEL 109.5 86.8 93.7 
ye ee 11.0 7.1 10.9 
Gravity, °API.... 73.5 63.7 67.5 
Engler Distillation 
Gs ined 0.0% 94 118 89 
ea Toa ae &on'o 8 144 127 110 
AS 176 133 121 
SS aers 214 152 161 
 . *ateee 219 185 201 
70%... 222 235: 232 
%: ; 244 308 295 
95%... 360 338 335 
_* Stee see 360 385 385 














1 Blend contains 40 percent ‘HF’ alkylate blend 
with 60 percent light catalytic gasoline and butane 
to 10# Reid vapor pressure. 


Original presentation was before 
the American Institute of Chemical 
Engineers—American Chemical So- 
ciety Joint Meeting, Beaumont, 
Texas, March 13, 1959. 
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A new additive, tertiary 
butyl acetate, is found to in- 
crease the antiknock rating of 
motor fuels. One of its out- 
standing features is its greater 
effectiveness at higher octane 
levels. 

Laboratory and road octane 
ratings are given in this report 
to show you the amount of 
octane improvement to expect. 

The cost of the additive has 
not been established on a com- 
mercial basis. Therefore, the 
economic calculations are ten- 
tative. They do, however, give 
indication that the additive 
will be a much cheaper ap- 
proach to higher octanes than 
additional refinery processing. 
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New Additive Now Gives 
High Octanes at Low Cost 


Tertiary butyl acetate can be used as an antiknock 


additive having greater effectiveness as octane 


levels increase 


Robert S$. Aries 


Aries Associates, Inc. 
Stamford, Conn. 


THE USE of cheap petrochemi- 
cals such as tertiary alkyl esters par- 
ticularly tertiary butyl acetate ef- 
fectively increases gasoline octane 
ratings. This additive used in 
amounts of 0.7 percent by volume 
constitutes a new class of anti-knock 
compounds and opens avenues for 
further research. 

About 59 billion gallons of gasoline 
are consumed yearly in the United 
States. Since about 30 percent of that 
is premium gasoline which could po- 
tentially use tertiary butyl acetate, 
then over 17 billion gallons could use 
the additive economically in the 
future. 


Octanes Go Up. In the United States 
in recent years, the average rate of 
octane increase has been over 1.0 
Research octane number per year (at 
3.0 ml TEL/gallon). Estimates indi- 
cate that the increase will continue, 
although at a slower rate of about 0.4 
Research octane number per year. 
Most industrialized countries are al- 
ready or are expected to follow the 
trend to higher octanes. In some 
countries a “third pump” has ap- 
peared at distributing stations which 
supplies a “super” gasoline with a 
higher octane rating than the pre- 
mium grade. 

The use of TEL is usually an eco- 
nomical means of increasing octane 


ratings, but it has some definite limi- 
tations. In the first place, while a 
small addition of TEL may cause a 
marked octane improvement, a sec- 
ond such small addition causes a 
lesser improvement. As a matter of 
experience long ago learned, it was 
found that about 3 ml. of TEL per 
U.S. gallon is the maximum which 
leads to important octane improve- 
ment, and since TEL is very toxic, 
this amount has been made the legal 
maximum, thus enacting into the law 
the technical conclusion that above 
3 ml. of TEL further additions have 
relatively little value coupled with 
higher toxicity. 

TEL has its greatest value with 
gasolines which have a low octane 
number. The advanced refining 
methods also are most effective in 
this range, so that these two methods 
are in a sense competitive and also 
additive. Usually the degree of ad- 
vanced refining used is such that 
together with 3 ml. of TEL the de- 
sired octane rating is obtained. 

But the octane race continues and 
each year sees a higher octane re- 
quirement for gasolines. Further- 
more, most gasolines already contain 
3 ml. of TEL per gallon so that con- 
tinually increasing octane require- 
ments have been met by installing 
increasingly expensive super-refining 
methods. Now, however, tertiary 
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butyl acetate can provide the final 
increase in octane rating, the ulti- 
mate increase which has hitherto 
required enormously expensive plants 
to produce. 


A New Additive. Tertiary buty! 
acetate has the very important char- 
acteristic that it is most effective with 
gasolines that already have reached 
high octane values. It is most useful 
with highly aromatic gasolines which 
already contain the maximum allow- 
able TEL. It is not particularly use- 
ful with low grade gasolines not 
containing TEL, but the higher the 
octane rating of the gasoline to 
which it is added, the bigger is the 
increase in octane rating which it 
achieves. 

Tertiary butyl acetate is an or- 
ganic chemical which is a liquid in 
the boiling range of gasoline, com- 


TABLE 1—Additive Response of Base 
Gasoline 


Octane Number (Motor) 








Additive (Vol. %) Rating Gain 
RRR ay hei 83.7 | 
0.25 3 89.6 | 0.9 
0.50 setreesl 90.0 / 1.3 
1.00... ty. 90.2 1.5 


TABLE 2-—Additive Response of Base 
Gasoline Plus Alkylate 


| Octane Number (Motor) 











Additive (Vol. %) | Rating | Gain 
0. 91.7 : 
0.25 92.5 0.8 
0.50. . 93.3 1.6 
1.00 93.2 1.5 


TABLE 3——Additive Response in a 1958 
Auto 





Octane Number (Modified 
Borderline At Part 
Throttle—10 In. Vac) 


Specs | Without 0.5 Vol. Obeeecis. 
PM) | Additive | Additive Gain 








i Se ie ae ore 0.4 
2900;.......1 -Si8 92.3 0.5 
2,500... .. 90.6 92.1 1.5 
3,000 | 90.2 91.9 1.7 


TABLE 4—Cost of 


Using the Additive 

















Cost (Dollars) 

| Volume! Per | 
Component | (Gal) | Gal. | Total 
Base....... reseess] 99.3 0.15 | 14.90 
Additive.......:.::] 07 | 072 | 0.50 
Blend..............| 100.0 | | 15.40 

| | 











Cost of Blend = 15.4 cents per gallon (as 
compared to 15 cents per gallon for base). 
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pletely miscible with all gasolines, 
regardless of type. It is insoluble in 
water, so it cannot be washed out in 
storage. It is stable, non-toxic, non- 
corrosive, is compatible with all other 
additives being used in gasoline in- 
cluding anti-oxidants, rust inhibitors, 
upper cylinder lubricating oils, etc. 
It is without effect on the paint of 
automobiles, on gasoline hoses, tanks, 
etc. 

A base gasoline containing 3 ml. 
TEL per gallon was doped with 
tertiary butyl acetate. The increase 
in Motor octane number ratings for 
various concentrations of additive is 
shown in Table 1. 

When the base gasoline is up- 
graded with 25 percent alkylate and 
retained at 3 ml. TEL per gallon, the 
increases in octane numbers are as 
shown in Table 2. 

Modified borderline ratings are 
shown in Table 3. These ratings were 
made in a 1958 standard car at part 
throttle (10 inches vacuum) on a 
motor fuel containing 2.9 ml. TEL 
per gallon. 

The gain in octane numbers is less 
by the Research method than by the 
Motor method. However, the gain 
in automobile road performance is 
highest where it is most needed; 
namely, at part throttle and high 
speeds. 


What It Will Cost. The economics 
of using tertiary butyl acetate can- 
not be established until the purchase 
price of the additive is fixed. The 
additive has not been manufactured 
on a large commercial scale and 
hence no commercial quotations are 
available at this time. 

A tentative design and economic 
study indicates that tertiafy butyl 
acetate can be made in large com- 
mercial quantities for about 10 cents 
per pound—72 cents per gallon. The 
optimum usage of the additive is 
about 0.7 percent by volume. Thus 
using the additive will increase the 
cost of gasoline by about 0.4 cents 
per gallon of gasoline as shown in 
Table 4. 

Tertiary butyl acetate will increase 
a motor fuel of 100 Research octane 
number to 101, a motor fuel of 104 
Research octane number to 105.5 
and a gasoline of 107 will be in- 
creased to 109.5. A survey of present 
expansion plans by leading petro- 
leum companies indicates that, on 
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the average, facilities producing 
about 100 million barrels of gasoline 
per year must have an added invest- 
ment of $350 million in new refining 
equipment to increase the octane rat- 
ing of this gasoline 1.5 octane units. 
A plant to produce the 110,000 tons 
of t-butyl acetate which will raise the 
octane by the same amount will cost 
considerably less than $20 million. 

The amortization per year of $350 
million alone is far more than the 
total cost of the plant for producing 
t-butyl acetate and the cost of the 
materials used in producing the 
product. In fact, the United States 
will soon reach the point where more 
reforming capacity will not alter sub- 
stantially the octane numbers, thus 
other methods will become impera- 
tive. Of course, it is not necessary to 
market 100 million barrels of gaso- 
line per year (300,000 barrels per 
day) to get the benefits of the use of 
t-butyl acetate. 

The manufacture of t-butyl ace- 
tate is simple and uses standard tech- 
niques and equipment. The raw 
materials are isobutylene and acetic 
acid, which are readily available large 
tonnage petrochemicals, and it can 
either be made at the refinery or by 
a chemical company. The use of 
t-butyl acetate is expected to play an 
important role in upgrading the oc- 
tane quality of gasolines produced 
in the near future. 
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Applied Hydrocarbon Thermodynamics 


Part 11: Flow Calculations for Gases 


and Gas-Liquid Mixtures 


Wayne C. Edmister* 
California Research Corp., Richmond, Calif. 


Milton Ludwig 
Standard Oil of California, San Francisco 


THE FLOW OF GASES and of gas-liquid mixtures, 
for which the density and temperature change appre- 
ciably with pressure, is an operation requiring the appli- 
cation of thermodynamic relationships and the exponents 
n’ and n, developed in Parts 7, 8, 9,.and 10. Compressi- 
bility factors are also required. By using n’, n, and Z, 
the compressible fluid flow calculations are made for 
real, not ideal, gases. 


Three types of compressible fluid flow are of interest. 


1. Nozzle Flow—Fluid flow through a nozzle so that 
the pressure energy of the gas is converted to 
kinetic energy. 


Pipe Flow—Fluid flow in a channel of uniform 
cross section with friction and, in some cases, 
heat transfer causing pressure drop and possible 
phase change. 


Diffuser Flow—Fluid flow in which the kinetic 
energy of a high velocity gas is converted to pres- 
sure energy, i.e., the opposite of “nozzle flow.” 
The first two of these three fluid flow problems will 
be considered after deriving the basic equations for a 
steady flow system. 


Energy Balances. Consider the steady flow system 
shown schematically in Figure 11.1 and equate the sum 
of the input energy terms to the sum of the output terms. 
v2, g 
E,+P,V,+ 2 +X,_ +Q=E,+P,V, + 
c c 
U3, 


2g. (11.1) 


~ 
+X, = + W, 
From which 
U2 


‘ g 
AE +4 (PV) +5-+4X_-=Q—W, (11.2) 


Combining Equation 11.2 with the definition of enthalpy 
AH = AE + A(PV) gives 


AU? 


4H+ 32- 
c 


g 
+aX— =Q—W, (11.3) 
8 
Note: The energy units in Equations 11.1, 11.2, and 11.3 
are “ft lb-force per Ib-mass,” sometimes called “feet of 
fluid flowing.” The g/g- ratio, following the elevation 
variable, X, is the local acceleration of gravity over a 
conversion constant. 
m__ lbmass_ ft 


F ory Ib force sec? 


* Present address: Oklahoma State University, Stillwater, Okla. 


Definition: g, = 
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For a reversible nozzle the potential energy change is 
zero and so are the Q and W, terms, giving 


AU? 
2e (11.4) 


c 


A sS .- 


Equation 11.4 is used with Mollier chart readings to find 
the nozzle exit velocity. This is usually done by assuming 
that the initial velocity is zero, giving 

U = v/2g, (H, —H,) (11.5) 
Another nozzle flow formula will be derived later. En- 
thalpy in Equations 11.3 through 11.5 has the units of 
ft lb-force per lb-mass. 

For most hydrocarbon fluids encountered in process 
design work, enthalpy charts are not available so Equa- 
tion 11.3 will be combined with the statement of the 
first law of thermodynamics to eliminate H. Where only 
reversible work is involved 


4H =Q+{ VaP (8.1) 


For a real process where there is friction 


4H =Q+ { VdP+F (11.6) 


Where F = the friction term in same units as the other 
terms. 

Combining Equations 11.3 and 11.6, cancelling the 
Q terms, and differentiating gives 


UdU g 
VdP + dF + -— 
&. g 


ce 


dX = — d’W, (11.7) 


This is the differential form of the Bernoulli Theorum. 
When the potential energy and the shaft work terms 
are zero as in nozzle, horizontal pipe, and diffuser flows, 
Equation 11.7 becomes 


tT 


VaP + —— +¢dF=0 (11.8) 


c 


Equation 11.8 shows the relationship between pressure 
energy, kinetic energy, and friction. This relationship 
will be used in solving compressible fluid flow problems. 

When velocity change is negligible and shaft work is 


SHAFT 
WORK 


Q me 


FLUID IN_T- 
P, | 











DATUM 








FIGURE 11.1—Schematic diagram of steady flow system for 
energy balance. 
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zero, &s in the case of a gas-lift oil well flow, Equation 
11.7 becomes 


g 
VdaP + dF + ~~ dX =0 (11.9) 


This application will not be discussed here. 


Nozzle Flow. Nozzles are designed to give a nearly fric- 
tionless flow so an ideal nozzle is the only case of pres- 
ent interest. From the nozzle inlet up to the throat, 
flow is generally assumed to be reversible and adiabatic 
even though acoustic velocity may be reached at this 
point. 

Maximum flow will be obtained through a frictionless 
nozzle when the change in kinetic energy equals the 
change in the pressure energy. This occurs at a critical 
flow velocity, sometimes called acoustic or sonic velocity. 
At this point the pressure will be as low as it will go. 
The pressure would not drop below Por, the critical flow 
pressure, even if the nozzle discharged into a complete 
vacuum. 

This critical flow pressure for an ideal adiabatic noz- 
zle can be found fom the isentropic exponent defining 
the volume change with pressure, i.e., 

PV", = P,V, (7.6) 


from which it was shown that 


, : n re. \2-3 
VdP = P,V, ——— —]}n —l (8.17) 
n— 1 P, 


For the frictionless case Equat.on 11.8 is 





JdU 





VdP + =0 (11.10) 


8c 


Integrating gives 


0.80 
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0.58 


O56 


0.54 
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VALUES OF n 


FIGURE 11.2—Critical flow pressure ratio for ideal nozzle. 
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a 2 
j VdP = — a (11.11) 
1 2g. 


Combining Equations 8.17 and 11.11, neglecting initial 
velocity and rearranging gives 


U2, 2 p, \2-3 
ss 1—j{ — 11.12 
gonP,V, n—I [ G) " | 
Leaving this expression until later and returning to 


Equations 7.6 and 11.10, from Equation 7.6 


dP P 
Rn eM Z (11.13) 








From Equation 11.10 


G?VdV 
VdP = — — z 





(11.14) 
Where: U = GV 
dU = GdV 
G = mass velocity 
(When G = lb/sec-ft®, V = cu ft/lb, U = ft/sec) 


Combining Equations 11.13 and 11.14 gives the fol- 
lowing two relationships for acoustic mass and acoustic 
linear velocities: 


P 
G=gny (11.15) 
and 
U2 = g.n PV (11.16) 


Equations 11.15 and 11.16 give the velocity at the end 
of any line if the pressure beyond the line outlet is be- 
low the critical pressure, whether the flow is frictionless 
or not. 

From Equation 11.16 it follows that 


U*, =g.n P,V, 


Combining with Equation 11.12 gives 
pv, 2 P, ) n-1 
$0" 33 [: (= : ] (11.17) 


The left-hand side of Equation 11.17 is equal to (Gye 
1 
Substitution, rearranging and identifying P, as Por gives 


Pop 2 —~ 
Fo _(—2,) i (11.18) 


Figure 11.2 is a graphical solution to Equation 11.18 
and gives the critical flow pressure ratio for ideal nozzles 
as a function of the n value for the gas. 

The maximum rate of flow through the nozzle is a 
function of the critical flow velocity and pressure. Writ- 
ing Equation 11.15 for the mass velocity at the nozzle 
throat and elminating (P/V)cr by means of Equations 
11.18 and 7.6 gives the mass velocity in terms for up- 
stream or nozzle inlet conditions. 


P 1/n 1 1 
Vor=Vi( --) =v,(*t es 
2 tos 
Pop =P a= 
cr (5) 

















P P 2 \a+ 
(+). =($), (45 +)e (11.19) 
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Combining Equations 11.15 and 11.19 gives 


G,,. = = 4) dor, a( ae 


Where: p, = 1/V, = density 
Ginax = lb/sec-ft? 

Equation 11.20 for critical flow in a nozzle may also 
be derived by differentiating the mass flow units form 
of Equation 11.12, which is 

1) GY DG) Jone 
For maximum flow 
dG? 


n 
=0= 26.7, , (—"7) 
(F) 
F2/p,V— n+1/P,\” 
Be Px 


From which Equation 11.18 follows. Substitution of 
Equation 11.18 into Equation 11.12A gives Equation 
11.20. 


When n = 1.0 Equations 11.12A and 11.20 becomr 


p,\? P 
G? = 2g, P,P, (#) In 
1 2 


— /SePsP: _ peers 
x ae = 0.605 WV seP.P, 


The density term in Equation 11.20 will be replaced 
and the equation rearranged. 





(11.20) 


G? = 2g, rin 


(11.12B) 


(11.20A) 


PM 


°= eT (11.21) 


P = pressure, lb/sq ft 

M = molecular weight 

Z = compressibility factor 
R= gas constant = 1544 
T = temperature, °R 


Equation 11.21 gives p in lb/cu ft. Combining Equations 
11.20 and 11.21, introducing a nozzle discharge coeffi- 
cient, K, and rearranging 


ae 32.2 n+l 
w= 3600 4/925 0 (soy) Kare (11.22) 
Where: W = rate of flow in lb/hr 


Equation 11.22 has been applied to the calculation of 
flow through nozzles to pressure relieving systems. For 
this application a gas coefficient has been plotted against 
n and Equation 11.22 has been in the following form 


W=CKAP,| - 
am ZT 

2 n+1 
Cc = 520 “(5)= 


K = Discharge coefficient (about 0.95 for a well designed 
nozzle ) 


(11.23) 


(11.24) 


The units of A and P must be consistent. If lb/sq in. 
units are used for pressure, then A is in square inches. 
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GAS COEFFICIENT C 


0.4 0.6 0.8 1.0 ‘ ‘ 1.6 


VALUES OF n 
FIGURE 11.3—-Gas coefficient, C, for nozzle flow formula. 


Figure 11.3 is a plot of Equation 11.24, giving C as 
a function of n. This chart and equation apply to an 
ideal frictionless nozzle, the same as does Figure 11.2 for 
the critical flow pressure. The temperature and pres- 
sure conditions and the compressibility factor and expo- 
nent of the gas are at the nozzle inlet. 

The nozzle flow equations and charts have been de- 
veloped previously. One application has been to the 
problem of sizing pressure-relieving systems for pressure 
vessels in refinery service. (See API RP 520, Septem- 
ber 1955.) 

In this application, the problem is to size the nozzle 
for a flow rate equal to the rate of hydrocarbon vapori- 
zation in the vessel while exposed to fire. The rate of 
heat absorption, an important part of the design calcu- 
lations, is beyond the scope of this article. When 
properly sized, the safety valve will open at the design 
pressure and the vapors will flow through the nozzle, 
reaching acoustic velocity at the outlet; and the pres- 
sure in the vessel will not exceed the design value. 

Vapors leaving the vessel via the nozzle will be satu- 
rated (at dew point). During the vaporization of a wide 
boiling hydrocarbon liquid mixture at constant pressure 
(i.e., the safety valve setting), the dew point tempera- 
ture will increase as the composition of the vapors being 
generated changes to higher concentrations of the 
heavier components. With sufficient heat input to keep 
the vapors at their dew point, the temperature will in- 
crease. 

The value of n for a given hydrocarbon increases with 
increasing temperature. Increasing molecular weight, for 
the same temperature and pressure, reduces the n value. 
Thus, these effects are in opposite directions so the initial 
conditions (temperature, pressure and hydrocarbon com- 
position) may be used with sufficient accuracy to find 
n for safety valve nozzle calculations. 


Pressure Drop for Gas Flow in Pipe Line. When the 
kinetic energy term is neglected the equation for gas 
flow in a pipe of uniform cross section is obtained by 


starting with the following form of Equation 11.8. 
VdP + dF = 0 (11.25) 


The friction term is a function of friction factor 


f 
dF = Gp Ud 
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In terms of friction factor, f, and gas density, p, Equa- 
tion 11.25 becomes 


dP fU2p 


aL =— 3D (11.27) 
c 


Where: f = Darcy-Weisbach friction factor defined by this 
equation and is four times the magnitude of the 
Fanning friction factor, which is defined in terms 
of hydraulic radius instead of diameter. 


p = gas density, lb/cu ft 
D = pipe diameter in feet 
g,. = 32.2 
U = velocity in feet/sec 


Equation 11.27 is put in more convenient form by re- 
placing p and U by their equivalents 


G GZRT 
See MLS Se 


{ZRTG? 


PdP = — 2g.DM dL (11.28) 


Integrating from P, (at L = 0) and rearranging 


g.DM 2, =e P?, 
G*= ZRTi oo 


A general equation, including a term for kinetic en- 
ergy change, for gas flow in a pipe of uniform cross 
section is obtained by starting with Equation 11.8. This 
development will be shown in detail. 


(11.29) 


Combining Equations 11.8 and 11.26 gives 


uw fC 
g, + 3g.p UL =0 


VdP + (11.30) 


Make the following substitutions: U = GV and aU = 
GdV, divide by V and solve for — dP, giving 


(11.31) 


G? | Vf 
— dP = z. |D dL + dV 


1 
Replace V by 1/p and dV by d ils 


dp 
p> 


(11.32) 
p 


Se 


ea Be 
Se pe g. op — 


Integrating and solving for G* 


+2In fi 

Equation 11.33 is a general solution to Equation 11.8. 
It will next be put into more convenient form for the 
calculation of isothermal flow of gas in a pipe line. 
Later it will be used in another application. 

Replacing the density terms by p = PM/ZRT and 
p,/p2 = P/Ps, the latter being limited to isothermal 
flow conditions, gives 


P P 
2g.M ( 3 


Integrating and rearranging gives the following desired ° 


equation 
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¢.MD 


G*= "ZRTI 





(11.35) 


Transfer Line Flow of Gas and Gas-Liquid. In fur- 
nace-to-column transfer lines, the flow velocity of gas or 
gas-liquid mixture may approach or equal the critical 
velocity so that it is necessary to make proper allowance 
for the kinetic energy change. Flow will not occur at 
constant temperature so the simplifying assumption of 
isothermal conditions cannot be made. 

The principal objective of transfer line flow calcula- 
tions is to size the transfer line so that its inlet pressure 
does not exceed the desired furnace outlet pressure. Of 
course, it is not necessary that the outlet pressure be as 
low as the column pressure, which, in many cases, oper- 
ates at a substantial vacuum. The first step in the de- 
sign of a transfer line is to determine the critical outlet 
pressure for the tentatively chosen line size. 

It will be assumed that a gas-liquid mixture behaves 
essentially the same as a gas of the same density so that 
the same flow equations can be used. This is in accord 
with actual experience when the flow is turbulent and 
the velocity is high enough to keep the liquid and gas 
moving at substantially the same velocity. These condi- 
tions are fulfilled in the usual transfer line from an oil 
vaporization furnace to a fractionating column. The 
friction factor will vary from 0.020 to 0.025 but may 
be taken as 0.025 for design calculations. 

An expression for the critical flow pressure in terms 
of the mass velocity, fluid density and expansion expo- 
nent is obtained by applying Equation 11.15 at critical 
flow point 


G? 


Pop = (11.36) 


g.pn 

The value of n (defined by PV" = constant for the flow- 
ing fluid and conditions) may be estimated from the 
charts in previous installments or it may be found from 
a knowledge of the pressure and volume changes during 
flow. The value of the density, p, is a function of the 
pressure, Pop, i.e., p is the density of the fluid at the 
critical flow point. 

Successive approximations are required to find p, n 
and Por. Besides Equation 11.36, an enthalpy balance 
calculation is involved in these calculations. For the lat- 
ter, it is assumed that the flowing fluid is at constant 
enthalpy as it flows in the transfer line. This is very 
nearly correct as the flow is irreversible and adiabatic. 

With this isenthalpic condition as a basis, it is possible 
to find the changes of volume and temperature with 
pressure. A method of determining the vapor-liquid 
phase relations for the fluid at various pressures and 
temperature is required. These data are then used with 
Equation 11.31 to find Per. This is illustrated by an ex- 
ample later. 

An equation relating pressures, expansion exponent, 
and a fluid friction parameter is obtained from Equa- 
tion 11.33. This development will be shown in detail. 


The (? 


are transformed by combining with PV® 


1 1 1 1 n 
(" ra =a ee = Gane 


p GP and In (p;/p2) terms in Equation 11.33 


C giving 
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FIGURE 11.6—Density-pressure for isenthalpic path of naph- 
thas in transfer line example problems. 


Replacing C*" by its equivalent VP*" and writing the 
value of the integral for the limits gives 


P Pp |=-—~—_ P 
5 eo Ph, — PF, are heal 


P, \— 
ate FD 11.37 
(e)* 1] ans 
In like manner 


os oN - é. 11.38 
a= P, = =p. (11.38) 


Combining Equations 11.33, 11.37, and 11.38 gives the 


following 
n+1 
2n i oe 
For hase (2) -.| 
G?= : (11.39) 


gs aE: 
pares Sinan, sete 
ae Boek 





Where: Subscript 1 refers to the furnace end of transfer line. 
Subscript 2 refers to the column end of the transfer 
line, i.e., critical flow velocity point. 

Combining Equations 11.36 and 11.39, to eliminate 

G*, and rearranging gives 


n+l 
oo 3 A EG ER age 
D n+1 Por n Por 


Equation 11.40 gives (fL/D) as a function of (P/Por) 
and n. This relationship is represented graphically on 
Figure 11.4. The coordinates of this chart are the values 
at the flow condition where friction losses and changes 
in pressure and kinetic energy just balance to give criti- 
cal velocity flow at the transfer line. 





Transfer Line Examples. Two examples will be solved 
to illustrate the calculation method. Both examples are 
for a 66° API naphtha, for which an enthalpy chart was 
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available. In the first example the critical pressure is 
above the column pressure, while in the second Poy is 
below the column pressure. Following are the flow con- 
ditions for these examples: 


Material: 66° API naphtha 

ASTM Distillation : 

Point: IBP 10% 30% 50% 70% 90% FBP 
T°F.: 130 190 240 280 320 360 400 


Rate: 50,000 bpd 
Furnace Outlet: 600 F. and 500 psia 


Tower Pressure: 200 psia 


Given: (1) Enthalpy—temperature diagram on Fig- 
ure 11.5 


(2) Friction factor f = 0.025 


(3) Isenthalpic (irreversible and adiabatic ) 
flow of naphtha in transfer line. 


Using the enthalpy-temperature plot on Figure 11.5 
and other data on liquid and vapor densities, compres- 
sibility factors, molecular weights, etc., densities of the 
vapor-liquid mixtures were calculated at five points on 
the constant enthalpy line shown dashed on Figure 11.5. 

From these densities and the pressures, the values of 
the exponent n were computed for the four intervals. 
These calculations are given in Table 11.1. The density 
and exponent results are plotted against pressure in Fig- 
ures 11.6 and 11.7. 


Example 1. Assume a 4.026-inch {4-inch schedule 40) 
transfer line with an equivalent length of 100 feet. 
Rate of flow = 145.2 lb/sec 
Flow area = 0.0884 sq ft 
G = 145.2/0.0884 = 1640 lb-mass/sec-ft* 
GC 83,500 
Ppp = = 


~ gepn pn 


Por can now be determined by trial and error from Fig- 
ures 11.6 and 11.7. 



































° | Pcr, Per, 
Pressure. psia Ib/cu ft n Ib/sq ft | Ib/sq in 
>a SS 2.4 0.70 | 49.600 | 343 
__ eae cau ane 4.0 0.57 | 36,600 | 255 
1.6 
1.4} 
1.2- 
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“e 1. OF 
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FIGURE 11.7—Exponent n vs pressure for isenthalpic path of 
naphtha in transfer line example problem. 
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FIGURE 11.8—Pressure-temperature diagram for petroleum 
naph 


The critical outlet pressure is obviously between 250 psia 
and 255 psia—say 252 psia. 
fl. __ (0,025) (100) 


= 7.47 


D 4.026 
12 


To be conservative, assume that the value of n through- 
out the line is equal to the outlet value of 0.57. Then, 
from Figure 11.4, P/Per = 2.22 at the start of the line. 
Then, P,; = (2.22) (252) = 560 psia vs 500 psia given. 


Example fl. The inlet pressure for a 4-inch line is higher 
than the desired inlet pressure of 500 psia so now con- 


sider a 6-inch schedule 40 transfer line for which the 
flow area is 0.201 sq ft. 


G = 145.2/0.201 = 722 Ib/sec-ft? 
_ G? _ 16,200 


P= 
oF pn ma 


The critical outlet pressure is obviously below the col- 
umn pressure of 200 psia. Nevertheless, its determina- 
tion will aid in the calculation of the furnace outlet 
pressure. Assume n = 0.70, the value for the column 
pressure of 200 psia, which will also be the line outlet 
pressure. The density at 200 psia is 2.4 lb per cu ft. 
Then, 


ihe Por ’ 
roe = 24 (ag tray ) 


P 1+1/0.70 — __ 16,200 200 144 gene“ 2 97 191° 
(Por) (2.4) (0.70)| (200) (144) ae 


16,200 


(Pop) (0.70) 


Pop = 18,200 psfa = 127 psia 


One may now calculate the initial line pressure by 
adding to the actual fL/D the additional {L/D that 
would be required to drop the pressure from the actual 
line outlet pressure of 200 psia to the critical pressure 
of 127 psia. To calculate this added length parameter, 
note that 200/127 = 1.57 and from Figure 11.4, read 
a value of {L/D = 1.0 for n = 0.70. The value of {L/D 
for the actual line is 


0.025 X 100 
6.065/12 — *-94 


The total value of {L/D, figured back from the critical 
pressure point, is 4.94 + 1.0 = 5.94 for which P/Por = 
2.38 for n = U.70. The inlet pressure for the 6-inch line 
is then 2.38 X 127 = 302 psia, well below the permis- 
sible maximum of 500 psia. 

Some readers may not feel altogether satisfied with 
the preceding analysis as applied to mixture flow since 
the actual value of n increases as the pressure drops 
whereas the curves of Figure 11.4 are derived for con- 


TABLE 11.1—Calculation of Densities and Exponents of 66° AP! Naphtha for An Isenthalpic Expansion 





POINT | 
INTERVAL | | &3 


ay pa ae Poe 5 
| 23 | | a<« | 455 





Readings From Figure 11.5 
Pressure, psia 
Vaporization, 
Temperature, F.......... et 
Enthalpy, Btu/lb............ 
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* From Figure 11.7 
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TABLE 11 -2—-Sample C Calculations of Densities for Pressure-Enthalpy Diagram of 66° API Naphtha 








| 

Readings From Figure 11.5 | 
Pressure ahs ” <P ER Re 50 50 i; 100 
Vaporization, Liq. Vol. %.. Tae 10 70 10 
Temperature, F...... ; bat Soe EN 362 | 382 
Enthalpy, Btu b.. rebbiinidko ¥uie |. ay 270 | 220 

a Portion | 
8 NRE EPO ET OP ee 10 70 } 10 
Lb/gal.. 5.6 5.8 5. 
RS ty BEES ye oe By cee 56 406 | 56. 
palncnles | Ww eight . Ke ‘ | 60 83 | 60 
Lb moles. Prins SMEG Ee 0.934 490 | 0. 
| SERENE ms et Paige 9 TPES all 0.85 0.88 0. 
ZRT/P..... a eRe Be 155.1 | 67. 
Cu ft vapor..... tke 33 131.2 760.0 63. 

Liquid Portion | 
allons.... 90 30 | 90 
SS eee ; | 6.0 6.19 | 6. 
+ tare Sa : 540 185.7 | 540 
Lb/cu ft at 60, 0 ds 44.9 46.3 | 44, 
DT.P/POB. «26. oon sasees eset | 0.820 0.775 9. 
Lb/cu ft... ; 36.8 35.9 34. 
> 5 "REE S ‘ 14.66 5.18 15. 

-Liquid Mixture 

a | GRP? Se oveen 596.4 596.4 | 596. 
See Mas ss 6 Kaun : St ; 145.86 765.18 | 79. 
0.78 7 


omix, Ib/cu ft é ise , alain 4.09 








| | 
100 200 | 200 | 309 
70 10 70 10 ee. 
438 467 | 510 528 565 
| 310 273 | 344 | 313 372 
70 10 70 i; 10 70 
6 5.8 5.6 5.8 5.6 5.8 
0 406 56.0 406 | 56.0 406 
83 60 | 83 | 60 83 
934 4.90 0.934 4.90 | 0.934 4.90 
75 0.80 0.625 =| 0.685 | 0.475 0.565 
8 77.0 31.1 | 35.6 | 16.76 20.72 
3 | 377.3 29.0 | 174.5 15.7 101.6 
| 0 90 AN 30 
0 | 6.19 6.0 6.19 6.0 6.19 
| 185.7 540 185.7 | 540 185.7 
9 | 46.3 44.9 | 46.3 44.9 46.3 
760 0.715 0.657 | 0.625 0.518 0.500 
1 33.1 29.5 | 28.5 23.28 23.15 
84 5.62 18.32 6.52 23.2 8.03 
| 
4 596.4 596.4 | 596.4 596.4 596.4 
14 382.92 47.32 | 181.02 38.9 109.63 
54 1.56 12.60 | 3.29 15.33 5.44 





| 











stant values of n. The assumption that n is constant at 
the value existing at the line exit therefore leads to high 
calculated values for the line inlet pressure. This small 
error is, however, of little significance for engineering 
purposes and is trivial compared to the large errors that 
can, and do, result from grossly improper methods of 
calculation. 

In actual practice most transfer lines with critical out- 
let pressures above the column pressure are lines to vac- 
uum columns. Such lines are much larger, and often 
fabricated from costly alloy steel, so that proper sizing 
is of great importance. 


Enthalpy-Pressure Diagram. Finding values of the ex- 
pansion exponent n for gas-liquid mixtures is a large 
part of the work required in making transfer line flow 
calculations. This is illustrated by Table 11.1 and Fig- 
ures 11.5, 11.6, and 11.7. In designing a transfer line 
it may be necessary to make several trials, each requir- 
ing different values of the exponent n. 

When several sets of starting conditions are to be used 
for the same oil it is convenient to have a pressure- 
enthalpy diagram for the two phase region of the oil. 
Lines of constant density are necessary. Such a plot has 
been constructed for the 66° API naphtha used in the 
above examples. This plot is given as Figure 11.8. En- 
thalpies and phase conditions were taken from Figure 
11.5. Samples of the readings from Figure 11.5 and the 
density calculations are given in Table 11.2. 

Only the two phase (vapor and liquid) region has 
been drawn on Figure 11.8. Lines of constant tempera- 
ture and constant density are included. Lines of con- 
stant percentage vaporized have been omitted. Such 
charts make transfer line calculations much easier. 


Discussion. Both Figures 11.2 and 11.4 are exponent vs 
pressure ratio relationships. In Figure 11.2, for ideal 
nozzles, friction is zero and so is the initial velocity. In 
Figure 11.4, for transfer line flow, a variable friction 
term and the effect of a finite initial velocity are in- 
cluded. 

Because of the initial velocity difference between these 
two cases, Figure 11.2 cannot be regarded as a special 
case of Figure 11.4 with (f{L/D) equal zero. 

Although the symbol n has been used for the expo- 
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nent defining the changes of volume with pressure in 
both the nozzle and transfer line applications, the paths 
are different. The expansion of the gases in an ideal 
nozzle is isentropic or reversible and adiabatic. 

For the transfer line on the other hand, the expansion 
is isenthalpic or irreversible and adiabatic. As shown in 
Part 8, the isenthalpic value of n is always lower than 
the isentropic n, for the same fluid, temperature, and 
pressure. 

Actually, the soitinn of the gas-liquid mixture in a 
transfer line is somewhere between isenthalpic and isen- 
tropic, since there is a substantial change of kinetic en- 
ergy, especially for short lines. One can, however, state 
tHat the density-pressure relation for a mixture is not 
materially different for isentropic and isenthalpic expan- 
sions and that the assumption of isenthalpic expansion 
always leads to lower calculated densities as the pressure 
drops so that the calculated line capacity is always con- 
servative, or low, if one assumes isenthalpic expansion; 
the actual difference is, however, trivial. 


SYMBOLS 


Along with the following symbols and definitions, typical 
engineering units are given. Any consistent set of units can 
be used, however. 
area, sq ft 
pressure, lb-force/sq ft 
temperature, “Rankine 
gas constant, 1544 
molecular weight 
local acceleration due to gravity 


— : lb mass ft 
32.2, a conversion constant, £ 
lb force 


rn ll tt I 


P= 
F 
R 
M 

Lo 


‘ sec? 
elevation, feet 

volume, cu ft/Ib-mass 

1/V = density, Ib-mass/cu ft 

linear velocity, ft/sec 

mass velocity, lb mass/sec-ft? 

enthalpy, ft lb-force/lb-mass in equations, Btu/lb- 
mass on Figure 11.5 and 11.8 

H — PV = energy, same units as H 

heat added to fluid, same units as H 

shaft work done by the fluid, same units as H 
friction, same units as H 

friction factor 

exponent in PV" = constant 

compressibility factor, dimensionless. 

(Z = PV/RT in consistent units or MPV/RT in 
above units.) 

differential operator 

inexact differential operator 


Part 12 will appear in an early issue of REFINER 
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FIGURE 1—This typical 
adsorption unit is de- 
signed to recover iso- 
pentane and heavier com- 
ponents from an inlet wet 
gas stream, and dehy- 
drate the gas sufficiently 
to meet water content 
specifications of any 
present day sales gas 
contract. 


Adsorption Units—What's the Payout? 


This cost study of gas liquids recovery shows the 
effect of gas charge and liquid recovery on invest- 


ment and payout 


Fred H. Plitt 


Southwest Gas Producing Co., Inc., Monroe, La. 


ADSORPTION by short-cycle units 
is rapidly becoming an important 
method for recovery of hydrocarbon 
liquids from natural gas. This study 
shows that the process is generally eco- 
nomic, yielding a satisfactory payout. 
Lean gas streams are the most fruitful 
field for the process, from an economic 
and availability standpoint. Future ad- 
sorption units should be even more eco- 
nomical as a result of the increased 
interest in the process. Already, manu- 
facturers have improved the extrac- 
tion efficiency with little increase in 
cost. 


A producer’s economic evaluation 
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of an adsorption system should in- 
clude a complete reservoir study, a 
determination of expected daily gas 
deliverability, system pressure and 
temperature, fractional analysis of the 
wet gas stream and desired recovery. 
Such an evaluation will reveal the ul- 
timate yield in dollars returned per 
dollar invested. The scope of this arti- 
cle is not to show ultimate status, but 
to indicate the payout period of such 
equipment at varying conditions of 
gas content and volume rate. It is 
hoped, however, that this study will 
be somewhat of a guide to the oper- 
ator confronted with producing gase- 


ous streams of this nature at the opti- 
mum economic return possible. 
Adsorption by solid bed desiccants 
is an old, well established process. Re- 
cently, this dry extraction process also 
has been applied successfully to the 
recovery of hydrocarbon components 
from natural gas. Adsorption is an im- 
portant addition to the field of gas 
processing. Greatly improved granular 
adsorbents, and new thermodynamic 
and mechanical techniques have ad- 
vanced the process to a new use—the 
economic processing of small, lean gas 
streams. Adaptation of the adsorption 
process to large lean gas streams 
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should be economical in many cases; 
however, at some point the process 
becomes competitive with the conven- 
tional oil absorption process. 

Quite early in the history of the 
short cycle hydrocarbon recovery unit, 
it was realized that to design for hy- 
drocarbon recovery, three basic steps 
must be accomplished in as short a 
time as possible; 1) the adsorbent bed 
must be saturated to a desired degree, 
2) the bed must be regenerated and 
3) the bed must be cooled prior to 
resaturation. 

A fourth basic step would involve 
condensation of adsorbed products 
from the hot regeneration gas stream. 


Liquid recovery is dependent on the 
number of times a wet gas stream is 
exposed to a freshly regenerated desic- 
cant bed rather than on the length of 
exposure time. Excluding other oper- 
ating variables, a days liquid produc- 
tion is directly proportional to the 
total number of cycles. In addition to 
adsorbent properties, adsorption effi- 
ciency is influenced primarily by tem- 
perature and to a lesser degree by 
system pressure and incoming gas 
composition. Equipment manufactur- 
ers currently active in this field all 
have taken into account these physical 
requirements in the mechanical de- 
sign of their respective adsorption 
units. A typical unit as shown in Fig- 
ure 1 includes the basic equipment 
used in this economic evaluation. 

A typical wet gas stream composi- 
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tion with a propane plus gpm* of 0.750 
was taken as a basis for this study. 
Gas composition was varied based on 
the ratio of iso-pentane plus gpm to 
the total gpm of the 0.750 gpm gas. 
Table 1 shows the fractional analysis 
of the 0.750 gpm gas stream. Six gas 
compositions with approximately 30 
different gas volume rates were used. 

Adsorption towers were considered 
packed with silica gel and designed 
to recover in the stock tank 80 percent 
to 95 percent of the equivalent iso- 
pentane plus content of the inlet gas 
stream. Adsorption equipment was 
designed for 1,200 psig maximum 
working pressure, 900 psig operating 
pressure and 90° F. inlet temperature. 
Figure 2 indicates stock tank re- 
covery realized through adsorption at 
constant liquid gpm and varying gas 
rates. 


Capital investment required in- 
cludes the adsorption unit and all ac- 


TABLE 1—Fractional Analysis—0.750 GPM 
Streams 











FIGURE 3—Capital investment is a function of product 
my egen 


determined 
points of the plateaus 








inlet Gas 

Mole @| GPM 

Methane and Inerts......... | 
NadeMb wc. ci. cccd. decd eee .339 
TS Seer .20 066 
N-Butane. ... 125 
Iso-Pentane...............- 16 058 
N A erro 10 .035 
TR SPL A aN 16 065 
Heptanes Plus. . 13 062 
; hg Gi tear ae Sn 100.00 0.750 











* Gpm defined as gallons of liquid per 1,000 cubic 
feet of gas. 
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cessories, granular desiccant, a stabi- 
lizer, storage tanks, plant site and cost 
of installation. Figure 3 is a plot of 
stock tank recovery versus capital in- 
vestment. As expected, capital invest- 
ment is a function of product recovery 
and the range of investment prob- 
ably is attributable to the normal vari- 
ation of costs to be expected between 
one producer and another. Also, note 
the stairstep increase in investment, 
with the plateaus being representative 
of standard equipment sizes available 
for use over a range of stock tank re- 
coveries. Average investment costs are 
then revealed by drawing a curve 
through the mid-point of these pla- 
teaus. 

Figure 4 is a plot using average in- 
vestment costs to be expected from 
varying design gas volume rates at a 
constant gpm content. From this fig- 
ure, it is indicated that there is little 
difference in investment costs up to a 
design gas rate of 10 to 15 MMcfd, 
regardless of gas composition. From 
this gas rate upward, however, iso- 
pentane plus content of the inlet gas 
stream becomes a definite factor in 
equipment size and required invest- 
ment costs. 


Operating costs have been estimated 
based on the best available industry- 
wide information. Total operating 
cost includes direct costs, straight line 
depreciation charges over 15 years, 
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simple interest on capital investment 
over a 5-year period at a 5 percent 
annual rate and liquid production 
taxes at the rate of 20 cents per bar- 
rel. Table 2 is a sample tabulation of 
annual total operating costs pertinent 
to recovery from a 90-bpd adsorption 
unit. Some of these features, at least, 
could be considered conservative. 





-| $17,150 


$ 5,750 
8,400 
3,700 
$17,850 
$35,000 











* Complete desiccant change annually. 


It is generally conceded that desic- 
cant changes will occur annually. 
However, experience may prove an 
extended life to be justified. Fuel con- 
sumption is more or less fixed as an 
expense item, while the cost of power 
will vary with design conditions. Some 
units regenerate with a split-stream 
and require no power while other 
units operate on a closed regeneration 
system and offer a gas driven regen- 
eration gas pump which also requires 
no power. 

Figure 5 shows two curves and is a 
plot of stock tank recovery versus oper- 
ating cost per barrel. The upper curve 
represents total operating costs and 
the lower curve represents direct oper- 
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FIGURE 4—It is apparent from this plot that if a 10-15 MMCFD design gas volume 
is exceeded, the 


iso-pentane plus content of the 


factor | in equipment size and required 


ating costs before production taxes, 
depreciation and interest. The curves 
point out the change in operating 
costs to be expected with changes in 
adsorption liquid recovery. 


Stock tank liquid recovery from an 
adsorption unit has been assumed to 
have a gross value of $3 per barrel. 
Also, it was assumed that the royalty 
burden would be the normal % in- 
terest. With revenue, liquid produc- 
tion and operating expenses defined, 
it becomes a simple matter to com- 
pute an adsorption system payout. 
Figure 6 is a plot showing two 
curves, each relating capital invest- 
ment payout to stock tank liquid re- 
covery. These curves show the change 
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FIGURE 5—These curves show variations in operating costs which can be expected 
with changes in adsorption unit liquid recovery. 
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wet gas stream becomes a definite 


investment costs. 


in payout at varying stock tank recov- 
eries and indicates optimum adsorp- 
tion unit size to be approximately 135 
bpd. Table 3 is a sample calculation 
of payout based on a 90-bpd recovery 
unit. 


TABLE 3—Payout Period—90-BPD Unit 





Annual Revenue—32,800 Bbl. x 
875 x $3.00 
Total Operating Costs—See Table 2.. 


Annual Gross Operation Profit 
Federal Income Tax @ 52% 


$ 86,100 
35,000 


51,100 
26,572 


24,528 
8,400 


32,928 
$ 140,000 
4.25 


Net Operating Profit........... ; 
Add Depreciation—See Table 2......... 
Annual Profit Available to 
Retire Capital Investment 


Capital Investment 

Payout: Based on Net Revenue—Years.. 

Payout: Based on Gross Revenue—Years 
ore Prod. Taxes, Deprec 


Interest and F.1.T...... vat iakt 2.03 





Figure 7 is another presentation of 
payout at varying design gas rates and 
at constant gpm content. These curves 
also depict the optimum design vol- 
ume for any given gas composition. 
A more favorable payout than has 
been indicated by this study can be 
realized in many cases where dehydra- 
tion of the gas is a factor. If only the 
incremental investment over and 
above conventional dehydration equip- 
ment were used, the payout period 
would be reduced considerably. 


Adsorption of LPG. Although ad- 
sorption of iso-pentane plus from a 
wet gas stream is rapidly becoming 
common place, it should be noted that 
its greatest potential possibly lies else- 
where—the adsorption of liquefied pe- 
troleum gases. At least one unit is 
available and in operation which is 
capable of LPG adsorption. This unit 
now is recovering 43 percent propane, 
80-85 percent of the butanes and 100 
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percent of the iso-pentane plus frac- two packed with activated charcoal. 
tion. Although LPG recovery was not con- 
The unit has four towers, two of _ sidered in this study, its potential may 
| which are packed with silica gel and be illustrated by one typical example. 





Fred H. Plitt received a B.S. de- 
eet in chemical engineering from 
uisiana Polytechnic Institute in 
1949. He was employed by Hunt Oil 
Company from 1949 until 1953 in 
gasoline plant operations. From 1953 




















= until 1957 he worked as a production L. 
engineer for The Carter Oil Com- Hu 
pany in the Mid-Continent area. 

Since 1957, he has served as a staff Bay 
° engineer with Southwest Gas Pro- 
bs ducing Company, Inc., in Monroe, F 
24 La. | 
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D> 
» Assuming a design gas volume of = 
2s 26.5 MMcfd of a 0.750 gpm gas with in 
| the same composition as shown in cin 
7 Table 1, and designed for stock tank as 
F recovery of 21 percent of the pro- pi 
° pane, 80 percent of the butanes and a 
97 percent of the iso-pentanes plus, § Bie 
indicates a payout after total costs of a 
3.19 years, or a payout of 1.52 years in 
' before production taxes, interest and Th 
federal income taxes. oe 
Referring again to Figure 7, it be- te 
| comes apparent that this is more at- ‘io 
| O tractive from a payout standpoint 
' 20 60 100 140 180 220 260 300 than is the case with only iso-pentane = 
a Stock Tank Recovery —Bbi./Day plus recovery. Capital investment for - 
| FIGURE 6—Each of these curves relate capital investment payout to adsorption unit such a unit is estimated to be $250,- es 
liquid recovery. The upper curve indicates payout after total operating costs and federal (00. Revenues are based on the same , 
prec ng Ried eg Ae oe Soave shows payout before production taxes, \,1ue mentioned previously with the - 
: exception of LPG which was assigned — 
a value of 5 cents per gallon. Oper- 8 
7 ating costs were given the same con- 
sideration with the exception of oper- ~~ 
ating labor which was increased to 
6 allow for three, 8-hour tours per day. es 


Total operating costs were estimated 
sopet tapes Cees to be $0.932 per barrel or $0.613 per my 





. barrel before production taxes, inter- se 
° est and federal income taxes. Pi 
3 4 The adsorption process as exempli- ie 
sa fied by the short cycle hydrocarbon = 
3 recovery unit has definitely forged it- Nets 
és self a place in industry. Future de- so 
Before Depreciation, Interest, & Taxes velopment of the process should result ¢ 7 
in even more economical and success- mi 
2 ful units. esa: 
avi 
| This article is based on a paper en- tio 
, 7 . 35 5 5 35 a8 so titled “Adsorption Process—An Eco- of 
| 0 5 Design Gas Volume -MMCFD nomic Evaluation, presented to the a | 
| FIGURE 7—Optimum design gas volumes for given gas compositions can be deter- — Se pig sow 9 
| mined from these curves. More Raeustiets payout can be realized if dehydration of the line : Association of America, Dallas, Se 
gas is a consideration. April 22-24, 1959. #+ ma 
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Shortcuts to Insulation Selection 


The first step is to consider service temperatue carefully 


and not rely too heavily on the time-honored K factor 


L. L. Leach, Jr. 


Humble Oil & Refining Company 
Baytown, Texas 


THE UNIVERSAL thermal insu- 
lant has not been developed; there- 
fore, selection of insulating material 
should be based on a number of fac- 
tors, the most important being serv- 
ice temperature, Furthermore, all 
modern, commercial insulants have 
acceptable conductance factors (“k” 
values) and although conductance 
must be considered, this one charac- 
teristic should not weigh too heavily 
in making the material selection. 
The aids included with this discus- 
sion have been prepared to assist the 
insulation designer, but are not in- 
tended to replace calculations in 
cases where temperature control is a 
critical consideration. However, 
these aids will be sufficiently accu- 
rate for most applications. Finally, 
the use of aluminum in process 
equipment and in insulation is gain- 
ing favor, but each installation must 
be carefully designed to minimize 
corrosion problems. 

Thermal insulation materials are 
used to reduce the transfer of heat 
and concurrently provide an eco- 
nomic return, either through control 
of process temperatures or through 
improved personnel safety and com- 
fort. Even though insulation finds 
extensive industrial application, it 
must be realized that no perfect or 
universal insulating material has 
been developed—actually there are 
few instances in which an ideal ma- 
terial for a particular problem is 
available. However, after considera- 
tion of a number of factors, selection 
of the most satisfactory insulant for 
a particular job can be made. 


Service Temperature. Of the 
many ways to categorize insulation 
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materials and insulation problems, a 
grouping based on service tempera- 
tures offers one of the clearest means 
of separation because this condition 
dictates the basic insulating sub- 
stance and the required exterior fin- 
ish. These groupings are high, low, 
and medium, or atmospheric tem- 
perature service. After placing the 
problem into one of these broad clas- 
sifications, consideration must then 
be given to several physical charac- 
teristics of the insulating material. 
Each of these factors will have some 
bearing on the ultimate satisfaction 
and economy derived from the insu- 
lation, and therefore, they should be 
given due thought before the specifi- 
cations and procedures are written. 

The efficiency of an insulating 
material is measured by its thermal 
conductivity or “k” factor and is one 
of the first qualities investigated. 
However, nearly all modern insu- 
lants have an acceptable “k” value 
and the differences between them 
generally are not sufficient to war- 
rant a selection based too heavily on 
this one characteristic. The efficiency 
merely sets broad limits on the field 
of material selection. Also, it should 
be noted at this time that the pres- 
ence of water will cause an increase 
in “k” value. Since this condition is 
not desirable, the quality of inherent 
moisture resistance becomes a con- 
current consideration. 


Ruggedness. Another important 
quality is the ruggedness of the in- 
sulation material. The selected mate- 
rial should be able to undergo nor- 
mal! rough handling that will occur 
during shipment, warehousing and 
local transportation with a minimum 


of breakage. This characteristic is 
especially important when reuse of 
the insulant is likely. Additional 
characteristics which will have an 
influence on the final material selec- 
tion and should be considered are: 
moisture deterioration, dimensional 
stability at elevated temperatures, 
ease of fabrication and handling, vi- 
bration resistance, chemical activity 
and others. However, of the many 
factors governing the choice of an 
insulating material, the operating 
temperature is usually controlling. 
Extremes in temperature will cre- 
ate conditions which can be detri- 
mental to the insulating material if 
proper design precautions are not 
taken. In particular, the material 
must be chosen for the service. Low 
temperatures promote water conden- 
sation; therefore, materials which 
may be affected by water are poor 
choices for this service. Furthermore, 
some good insulants suffer deterio- 
ration at moderately high tempera- 
tures and use above their prescribed 
limit is to be avoided. The use of 85 
percent magnesia, one of the most 
efficient and widely employed insu- 
lating materials, is limited by both 
of these conditions. This insulant is 
composed of basic magnesium car- 
bonate reinforced with long asbestos 
fibers and is occasionally contami- 
nated with hydroxides and chlorides. 
When this material becomes moist, 
some of the impurities dissolve and 
form a very good electrolyte which, 
in turn, promotes corrosion of the 
equipment insulated. Therefore, this 
insulant is unsatisfactory for low 
temperature service. Above 600 F., 
85 percent magnesia begins to shrink, 
crack and generally deteriorate. This 
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characteristic sets the upper temper- 
ature limit of the material. This dis- 
cussion is not intended to detract 
from the usefulness of 85 percent 
magnesia as an insulant. It is offered 
to point out the necessity of giving 
the operating temperature prelimi- 
nary consideration when choosing an 
insulating material. 


Low Temperature. The distinguish- 
ing features of a good low tempera- 
ture insulating material are its very 
low rate of water absorption and 
complete inertness toward water re- 
actions. Natural cork and manufac- 
tured silica products such as mineral 
wool, glass fibers and cellular glass 
are the insulants most nearly filling 
this specification. Cork, being an or- 
ganic material, will char at fairly 
low temperatures; therefore, its use 
above 200 F. is not recommended. 
The upper temperature limits for the 
silica insulations are usually deter- 
mined by either the resin binder used 
or the fusing point of the material. 


High temperature insulation re- 
quires an entirely different approach 
than low temperature problems be- 
cause neither vapor nor condensate 
is usually of concern. In these cases, 
maximum anticipated temperature is 
the governing factor. If the tempera- 
ture is to be below 600 F., 85 per- 
cent magnesia is usually the best 
choice because it is considered to be 
the most efficient high temperature 
insulant and has other attractive 
properties such as being easily fabri- 
cated and nonirritating to personnel. 
However, if the maximum tempera- 
ture is to be above 600 F., the equip- 
ment may be insulated by having a 


TABLE 1—Insulating Materials 





Temperature 
Limits 


Description 
of Material 





Natural Cork 
Mineral Wool...........) 
Glass Fibers 
Cellular Glass 
Laminated Asbestos 
100to 700F 


100 to 1,200 F 

100 to 600F 

Hydrous Calcium Silicate 
and Asbes 100 to 1,800 F 

Diatomaceous Silicas and 
Asbestos Fibe 

Calcined Diatomaceous 
Earth, Asbestos and 


100 to 1,600 F 


100 to 1,800 F 








layer of higher temperature silica 
base insulating material adjacent to 
the pipe and thick enough to reduce 
the temperature to the 600 F. limit, 
followed by an outer course of 85 
percent magnesia for further conser- 
vation of heat. 

In the case of long pipe lines 
which operate at elevated tempera- 
tures, it is often necessary to use two 
layers of insulation to protect the 
line from developing uninsulated 
areas during operation. These bare 
areas are caused by expansion of the 
pipe while at the same time most in- 
sulation is subjected to shrinkage. By 
using two layers of insulation and 
staggering the joints, it is possible to 
keep the pipe covered with insula- 
tion and to eliminate these bare 
spots. This procedure is expensive in- 
sofar as labor costs are concerned, 
and at pilot units with short pipe 
runs it has often been found more 
economical to use only one heavy 
layer of the less efficient, but com- 
petitive in price, silica base insulat- 
ing material instead of magnesia. 
Furthermore, since warehousing is 
expensive, many refineries choose to 
maintain no stock of 85 percent mag- 
nesia, but to fill all high temperature 
insulation needs from a supply of 
silica type high temperature insu- 
lating material. 


Medium Temperatures. Of the 
three general classes of insulation 
problems, that of insulating for me- 
dium temperatures is most neglected. 
The temperature limits on the insu- 
lating material are easily met, but 
the problems of moisture and of 
maintaining a constant temperature 





Insulation Trade Names 
Classified for Readers 


Table 1 has been expanded 
to include insulation manu- 
facturers with the trade 
names of their products. To 
obtain a copy of this table, 
which will help you to clas- 
sify these products quickly, 
circle E 23 on green card, last 
page of this issue. 











for process reasons become most dif- 
ficult. Since the conductivity factor 
“k” used in design calculations is 
determined with the material dry in 
accordance with ASTM Standard 
C 177-45, some correction should be 
made for a change in conductivity 
of the insulation in the event of at- 
mospheric water vapor absorption. 
However, because so many variables 
must be considered, no generally ac- 
cepted method for adjusting the “k” 
factor due to a change in water con- 
tent of the material has been de- 
veloped. Since the effect of water 
cannot be accurately assessed, exact 
calculations of heat flow through 
damp insulation cannot be made. 
Although the assumption used under 
these circumsances usually give satis- 
factory answers, it should be noted 
these are only approximations and 
may not be valid under all condi- 
tions. In addition, the moisture pro- 
motes rusting and corrosion of the 
equipment as well as deterioration of 
the insulation. Since all of these dif- 
ficulties occur only when water is 
present, the obvious solution is to 
eliminate the source of trouble. 
Where possible, water elimination is 
carried out by first allowing the in- 
sulation to dry as thoroughly as pos- 
sible after application, and after 
which the surface is covered with a 
nonporous membrane such as cut- 
back asphalt. This membrane is de- 
signed to prevent the migration of 
air and its accompanying water va- 
por, which, in turn, will minimize 
the amount of water available for 
damage. 


Application. -Table 1 lists various 
generic types of insulating base ma- 
terial and their temperature limits. 
Figure 1 is a nomograph giving the 
“k” value versus mean temperatures 
of several of these insulating mate- 
rials. In preparing this nomograph, 
the “k” values were assumed to have 
a linear relation with temperature. 
Application of this nomograph 
should be limited to the temperature 
limits of the insulating material 
under consideration. Figure 2 gives 
the heat loss per lineal foot of pipe 
covered with 2 inches of hydrous cal- 
cium silicate and asbestos insulation. 
Conversion factors are included to 
convert to 1 inch or 4 inches of in- 
sulation. If material other than hy- 
drous calcium silicate and asbestos is 
under consideration, it will be nec- 
essary to determine the heat loss as 
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MEAN TEMPERATURE - °F 


800 
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. Cellular Glass 
. Mineral Wool 300-600F 
. Hydrous Calcium Silicate 
And Asbestos Fibers-Brand A 
. Hydrous Calcium Silicate 
And Asbestos Fibers- BrandB 
. Caicined Diatomaceous Earth, 
Asbestos And Binder 


if hydrous calcium silicate and as- 

bestos were the insulant and then 

multiply by a ratio of “k” values de- 

termined from Figure 1. 

Figures | and 2 may be used in 
the following manner: 

PROBLEM: Pipe Size = 4 inches. 

Metal Temp. = 468 F. 
Air Temp. = 78 F. 
Insulation Specs. = | 
inch thick layer of 
85 percent Mag. 
How much heat should be re- 
turned to the pipe to assure no 
change of temperature? 

SOLUTION: 

1. Temperature differences = 390 F. 

2. From Figure 2—Heat Loss = 134 
Btu/lin. ft./hr. 

3. Correction for 1 inch insulation = 
(134) (1.54) = 206 Btu/lin. ft./hr. 
loss 

4. Mean temperature: 468 + 78 

2 
= 273 F. 
5. From Figure 1: kz;; for 85 percent 


Mag. = .395 
kers for hydrous 
calcium silicate 
and asbestos 

= 445 


6. (2 (206) = 183 But/ft./hr. 


449 
loss 


Therefore, 183 Btu/ft./hr. should 
be returned to the pipe to compen- 
sate for the heat losses under these 
conditions. Classical calculations 
show the heat loss to be 189 Btu/lin. 
ft./hr. Although these curves are not 
entirely accurate because of simpli- 
fying assumptions, ‘the error result- 
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FIGURE 2—Heat loss vs. temperature difference usi 
inch hydrous calcium silicate and asbestos fiber insulation. 


To Values Found From These Curves 


two- 


FIGURE 1—K values vs. mean temperature (left). The K 


values were assumed to have a linear relationship with tem- 


perature. 


ing from their use will seldom ex- 
ceed 5 percent of the values. Where 
differences of this magnitude are sig- 
nificant, formal calculations should 
be made. 

The final success of an insulation 
installation depends almost entirely 
on how well the exterior surface pro- 
tects the base material from water 
and water vapor. In the case of low 
temperature, the exterior finish must 
provide a vapor barrier to prevent 
vapor migration toward the equip- 
ment. In the case of a high temper- 
ature installation, the exterior finish 
must be porous to allow egress of 
water vapor. In the case of atmos- 
pheric temperature problems, the ex- 
terior finish must be impervious to 
surface water as well as vapor pres- 
sure from either side. 


Vapor Seal. On insulation projects 
where temperatures below 32 F. are 
found, water and water vapor im- 
pose a considerable problem. Where 
a route for air occurs, such as at a 
break in the insulation, water is 
found in all three states; vapor, liq- 
uid and solid. Such a condition is 
particularly objectionable because it 
destroys the insulation in two ways. 
The water, being continually pres- 
ent, is likely to damage the insula- 
tion permanently; and the ice for- 
mation on the pipe will continue to 
grow and, in doing so, create suffi- 
cient force to break the insulation 
away from the pipe. An impervious 
vapor seal is, therefore, extremely 
important to a low temperature in- 


sulation installation. One of the best 
such seals is a prepared mixture of 
asbestos fibers and asphalt. This seal 
is manufactured to be sprayed, 
brushed or troweled onto the sur- 
face. After application, the material 
dries to a tough, plastic, nonporous 
film that is not soluble in water and 
will not allow the migration of water 
or water vapor across it. 


High temperature insulation pre- 
sents an entirely different problem. 
In this case, it is necessary to allow 
the escape of steam formed behind 
the exterior surface, but at the same 
time prevent the entrance of rain 
and other surface water. In other 
words, there should be a moisture 
barrier, but no vapor barrier. This 
is accomplished by using a porous, 
emulsified asphalt membrane over 
the insulation and protecting the in- 
stallation with a finish coat of fire- 
proofed roofing paper. 


Material and Labor Costs. In ad- 
dition to these considerations, it is 
necessary to weigh the cost of mate- 
rial and labor required before an in- 
sulation project can be specified or 
completely planned. Figure 3 is based 
on quotations received from con- 
tractors in January, 1955, for a large 
insulation contract. These data are 
included to show relative costs only 
and should not be escalated directly. 
The costs shown are for labor only; 
material costs are given in Table 2. 
It is to be noted that these material 
prices are identical for any commer- 
cial, high temperature insulation ma- 
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Shortcuts to Insulation Selection . . . 





terial and include pipe covering, 
sheet and block. The only variation 
in material costs will be caused by 
variations in thickness required to 
maintain the heat content at the de- 
sired level. It is in this area that the 
“k” factor will receive most con- 
sideration. The cost of insulating a 
unit is usually quite small when com- 
pared to the total cost of the project. 
This fact minimizes the economic 
aspects of the problem and allows 
the designer to devote more atten- 
tion to obtaining the desired results 
from the insulation. 


Aluminum Insulation. The use of 
aluminum as an insulant and for 
process equipment is increasing and 
merits some discussion. The accept- 
ance of aluminum has lagged con- 
siderably because of unfortunate cor- 
rosion experiences encountered by 
aluminum users beginning in 1946 
when the aluminum shortage began 
to ease. Some of these experiences 


were caused by poor selection of al- 
loy and others by improper installa- 
tion. Because of its position on the 
galvanic scale, aluminum is readily 
subject to electrochemical corrosion 
unless particular precautions are 
taken. Electrochemical corrosion is 
caused by a flow of electricity be- 
tween two metallic surfaces and oc- 
curs only when the following three 
conditions are present concurrently : 

1. A complete electrical circuit 

2. An electrolyte 

3.A difference in potential. 

In addition to this type of cor- 
rosion, contact between aluminum 
and nonmetallic materials may cause 
metal corrosion. For instance, paper 
or cloth may contain water-soluble 
chemicals which are corrosive, and 
even if the particular non-metal is 
not corrosive, it may hold moisture 
against the metal for prolonged 
periods. This latter condition can 
result in an oxygen starved anode 
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ALL HIGH TEMPERATURE SHEETS AND BLOCKS 


The following list prices are to be used for pricing all sheets and blocks of corresponding thickness. 





Thickness 


Price Sq. Ft. 


Thickness 





1 inch 
1\% inch 
1% inch 
1% inch 
2 inch 
2% inch 


2% inch... 
2% inch.. 


4% inch....... 





* Note these list prices were established several years ago by all of the manufacturers. The present 


selling price is approximately list price plus 25 percent. 
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and, under the wet “blotter” or 
“poultice,” corrosion will o¢gcur. Al- 
though hair felt and cork' do not 
contain soluble components which 
will promote corrosion, these ma- 
terials do support poultice action 
and galvanic corrosion. Glass wool 
insulants made from soft (soda) 
glass should be avoided since the 
leach from such products contains 
caustic soda which is corrosive to alu- 
minum. Mineral wools and 85 per- 
cent magnesia, when wet, are good 
electrolytes and will support galvanic 
action. If any of these materials 
must be used, the aluminum surface 
should be protected by impregnating 
the insulation with an inhibitor, 
properly priming the aluminum sur- 
face, and using a moisture barrier. 
Thermal insulating materials which 
do not cause serious attack on alumi- 
num are the borosilicate glass wools 
and foams, aluminum foil, certain 
calcium silicate base insulations, and 
some impregnated felt insulants. 
Particular precautions must be taken 
when aluminum is in contact with 
another metal, or when in contact 
with an electrolyte which, in turn, 
is in contact with another metal. 
When these conditions occur, pro- 
vision should be made to control 
corrosion by coating, inhibiting, 
using cathodic protection, or using 
electrical insulation. The difficulty in 
isolating aluminum from other 
metals in the system has been one of 
the strongest deterrents to the exten- 
sive use of the metal for process 
equipment, insulation or jacketing. 
Aluminum jacketing of lines for 
weather protection is gaining in 
favor although its use is confined 
to certain specialized applications. 
In an internally circulated report 
prepared by Humble’s Enginering 
Division during 1949, it was stated 
that equal payout would be realized 
if the aluminum jacket had a serv- 
ice life of 13% years compared to 
10 years for roofing felt. In 1956, 
the installation of aluminum jacket- 
ing was concluded to be economical 
if the piping had an expected life in 
excess of 10 years. Since these two 
reports agree rather closely, it is 
concluded that under certain con- 
ditions and on permanently installed 
lines, aluminum jacketing is eco- 
nomical. However, if a use life of 
the line of 10 years or less is antici- 
pated, or if other, stronger reasons 
indicate, the advisability of using 
indicate advisability of using alumi- 
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FIGURE 4—For adiabatic operations, use a heating 
element to maintain a minimum temperature difference. 


FIGURE 3—Insulation labor costs based on actual bids 
for a particular job. The graphs (left) are based on prices 
sone by contractors in January, 1955 for a job in the 

umble Oil & Refining Co., Baytown, Texas refinery. 
The insulation nen called for moulded type in- 
sulation using 15-50 Ib. paper with bands over the cover- 
ing at nine inches on center. The paper was d but 
not sealed and no finish vapor seal was specified. The 
work consisted almost entirely of overhead insulation 
(above six feet). The cost data presented in this figure 
applies only to the job as specified. Other specifications 
and other job locations will certainly affect the labor 
costs. 
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num jacketing is to be questioned. 


Adiabatic operations are often of 
primary interest in developmental 
work and the success of those opera- 
tions depends to a considerable ex- 
tent on the efficiency of the in- 
sulation. Since there is no perfect 
thermal insulator, efforts toward at- 
taining adiabatic operation include 
insulation and supplementary heat. 
A commonly used installation for 
adiabatic operation is shown in Fig- 
ure 4. Since heat flow is in the direc- 
tion of the cold body, adiabatic 
operation is approached by main- 
taining a minimum temperature dif- 
ference between TC, and TC, 
through use of the resistance heater 
imbedded in the insulation. It is re- 
ported that 90-95 percent approach 
to adiabatic operation can be ob- 
tained by this method. The major 
difficulty encountered in adiabatic 
operations stems from the lag be- 
tween a change in temperature at 
TC, and the time required for the 
temperature at TC, to be brought 
to the new condition. 

Although the choice of materials 
is important to the satisfaction de- 
rived from an insulation installation, 
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the skill and craftmanship of the 
applicator are equally important. Im- 
proper installation can result in fail- 
ure of the best material; and like- 
wise, proper and careful installation 
of poorly chosen material can often 
result in an entirely satisfactory in- 
sulation installation. For these rea- 
sons, it is important that the appli- 
cator appreciate the vidue of his 
contribution. 

The author wishes to a:knowledge 
the use of unpublished material from 
the personal files of Mr. Rubin E. 
Kappler of the Technica! Division 
of Humble Oil and Refining Com- 
pany. In addition, various manufac- 
turers and their representatives have 
rendered considerable assistance to- 
ward the preparation of this paper. 
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Valuable Reading Ahead 


Here's a quick run-down on what's presented in this 
month's non-technical sections. These departments 
will keep you right up-to-date with what's new and 
different in this rapidly changing oil industry. 


“Should You Accept that New Job?” 
That’s the title of this month’s lead story in PR’s “As Management Sees It . . .” Asff 


you no doubt know, this section is specifically designed for those persons in man- 
agerial or supervisory positions, and also for those aspiring to such positions. This 
article dealing with job offers recognizes that one of the most important problems 
you and your family will ever have to face is that of changing jobs or choosing 
between several job offers. Here, however, we have presented for you a good logi- 
cal approach which will certainly go a long way in helping you make your deci- 
sion. You’re going to want to clip this article and keep it around for a long time, 
ee 


Keep going to page 241. 


Another “Boxscore” 


Once again this month, PETROLEUM REFINER presents its quarterly compilation of 
refinery, natural gasoline, and petrochemical plant construction projects from all 
over the world. Keep pace with construction trends by reading “Construction Box- 
score”—the most complete and up-to-date guide to building in the Industry. To 
learn more... Keep going to page 216. 


Wax a’ Plenty 


It’s wax a’ plenty for The Atlantic Refining Co., which has completed a new $18- 
million paraffin wax plant at Philadelphia. You'll enjoy reading the entire details 
on this newest Atlantic project, plus the dozens of informative “capsule items” on 
worldwide building activities in the oil, gas, and petrochemical processing indus- 
tries. It’s all there in the “Who’s Building” section. Simply .. . 


Keep going to page 192. 


Where Did They Go? 


Ever wonder what’s happened to some of your friends and acquaintances in the 
Industry that you haven’t heard from in a long time. It’s highly possible that 
sooner or later you'll read about them in “Men in Industry”, a regular Petro- 
LEUM REFINER feature, and a sure-fire method of keeping up with personnel 
changes. Why not... Keep going to page 277. 


When, Where and What? 


For an easy-to-read tabulation of what’s coming up in the associations and societies 
that are of most interest to you, PETROLEUM REFINER’s “Meetings Calendar” is 2 
“reading must.” Important events are slated for the near future, so... 

Keep going to page 276. 
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When 

it comes 
to Basic 
Chemicals 


for PETROLEUM 


..e come to General Chemical / 


There are good basic reasons for making 
General Chemical your source of supply 
for basic chemicals. Large-scale produc- 
tion is one. Long experience is another. 
And there are many more— including 
consistent high quality and uniformity 
of product . . . top-notch technical serv- 
ice...a coast-to-coast network of plants 
and distribution points . . . plus efficient 
follow-through from order to delivery 
and beyond that to satisfactory per- 
formance, That’s why—when it comes 
to basic chemicals—it’s wise to come to 
General Chemical for all these products: 


ALKYLATION 
Anhydrous Hydrofluoric Acid 
Sulfuric Acid 


POLYMERIZATION 
Fluosulfonic Acid HO:S0.F 
Boron Trifluoride 

Sulfuric Acid 


SULFONATION 
Sulfuric Acid 
Sulfan® Stabilized 

Sulfuric Anhydride 
Oleum 


ISOMERIZATION 
Hydrochloric (Muriatic) Acid 





llied 


Basic to 
America’s Progress 





hemical 








DETERGENTS, CLEANERS 
& BUILDERS 
Sodium Metasilicate 
Disodium Phosphate 
Sodium Sulfate, Anhydrous 
Trisodium Phosphate 
Tetrasodium Pyrophosphate 
(TSPP) 


Sodium Tripolyphosphate 


ACIDIZING 

Hydrochloric (Muriatic) Acid 
Hydrofluoric Acid 

Sodium Bifluoride 


MUD CONDITIONING 
Sodium Silicate 





Disodium Phosphate 

Trisodium Phosphate 

Tetrasodium Pyrophosphate 
(TSPP) 


Sodium Tripolyphosphate 
Pyrites Cinders 


GREASE MAKING 
Aluminum Sulfate 


ACID TREATING 

Sulfuric Acid 

Sodium Silicate 

Other heavy chemicals, 
Catalysts, addition agents, 
inhibitors and special 
“tailor-made” chemicals. 


Baker & Adamson® Laboratory Reagents 


GENERAL CHEMICAL DIVISION 
40 Rector Street, New York 6G, N. Y. 

















New Books... 





Advances in Refining 


“Advances in Petroleum Chemistry and 
Refining, Volume II,” edited by John J. 
McKetta, Jr., and the late Kenneth A. 
Kobe, continues the fine work started in 
Volume I (reviewed in Perroteum Re- 
Finer, August, 1958). Recent develop- 
ments in petroleum refining and petro- 
chemical operations are summarized by 
one to three chapters each in five general 
fields: (1) Economics and Future Trends, 
(2) Unit Operations and Design, (3) Re- 
fining Processes, (4) Petrochemicals and 
(5) Mechanical Equipment. 

This series is especially strong, for it 
gives the specialist an opportunity to keep 
up with fields afar from his own. The 
series certainly has variety; and theory, 
development and technology are mingled 
expertly to satisfy both the chemist and 
the engineer. Emphasis is on the practical 
side, however. 

“Sulfuric Acid Alkylation of Paraffins” 
continues the alkylation series started in 
Volume I. Volume I laid the theoretical 
background and this chapter presents the 
commercial technology for the process 
using the pioneer catalyst in this field. 
The authors say a later volume will con- 
tain a chapter discussing HF alkylation 
technology. 

“Coking Petroleum Residues” is timely, 
since coastal refineries are beginning to 
seriously consider and install coking units. 
This chapter is somewhat long, but filled 
with good material, as is the case for 
most of the chapters in Volume IT. 

“Radiation Processing” presents a good 
review in this field for the lay reader. 
“Radiation Techniques” is a good com- 
panion article discussing radioisotope 
uses. If you are wondering whether an 
isotpe has ever been used, you can prob- 
ably find out from this chapter. 

For the petroleum chemist, “Raw Ma- 
terials...” and “Synthetic Detergents . . .” 
are must reading. The Raw Materials 
chapter is very general and is a good be- 
ginning for more detailed reading by the 
reader. 

The other chapters deal with a variety 
of subjects, including mechanical design 
of cat crackers, commercial production 
of hydrazine, pebble heaters, and trends 
in lubricants. This series will be a valu- 
able addition to a technical library.— 
Reviewed by R. E. Payne, The Pace Co., 
Houston. 

(McKetta, J. J., and Kobe, K. A., 
Advances in Petroleum Chemistry and 
Refining, Voiume II, Interscience Pub- 
lishers, Inc., 250 Fifth Ave., New York 1, 
N. Y., 634 pages, $14.50. For sale by 
Gulf Publishing Co., P. O. Box 2608, 
Houston 1, Texas, U.S.A.) 
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Accident Control Manual 


“Manual for the Application of Statis- 
tical Techniques for Use in Accident 
Control” makes available fast, accurate 
analytical methods to safety administra- 
tors who are neither mathematicians nor 
statisticians. Separate sections are de- 
voted to industrial accidents, highway 
accidents, and to methods of evaluating 
safety programs. Patterned after methods 
used successfully in industrial product 
quality control, the techniques are de- 
signed to signal any significant change 
in the accident process, giving the engi- 
neer assurance that a new accident cause 
has appeared. 

(OTS, Manual for the Application of 
Statistical Techniques for Use in Accident 
Control (PB151055), Office of Technical 
Services, U.S. Department of Commerce, 
Washington 25, D. C., 73 pages, $2.) 


Chem Engineering Text 


“An Introduction to Chemical Engi- 
neering” is primarily a beginning text for 
students in chemical engineering and re- 
lated fields. It presents material that 
should be mastered before a study of unit 
operations and thermodynamics is begun. 
It does not contain chemical engineering 
theory as such, but rather explains some 
of the fundamentals on which that theory 
is based. 

(Littlejohn, C. E. and Meenaghan, 
G. F., An Introduction to Chemical Engi- 
neering, Reinhold Publishing Co., 430 
Park Ave., New York 22, N.Y., 271 
pages, $7.80. For sale by Gulf Publishing 
Co., P.O. Box 2608, Houston 1, Texas, 
U.S.A.) 


Silicones 


“Silicones” covers the manufacture, 
properties and applications of the sili- 
cones. It contains case histories of present 
industrial applications, and many new 
ones. These include the use of silicones 
as rubbers, chemicals, resins, fluids, 
greases, adhesives, sealants, surface coat- 
ings, and many others. 

(Meals, R. N., and Lewis, F. M., Sili- 
cones, Reinhold Publishing Co., 430 Park 
Ave., New York 22, N.Y., 267 pages, 
$5.95. For sale by Gulf Publishing Co., 
P.O. Box 2608, Houston 1, Texas, 
U.S.A.) 





Free Book Catalog 


For a free copy of our book 
catalog write to BOOK DE- 
PARTMENT, GULF PUBLISH- 
ING COMPANY, P. O. Box 
2608, Houston 1, Texas. Often 
books reviewed here may be 
purchased from this source. 
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Research Task Summary 


“Annual Research Task Summary,’ 
1959 Edition, issued by the Office of 
Technical Services, reviews Army re- 
search and development projects in the 
major fields of science and technology, 
under way as of September, 1958. The 
report contains six volumes: 

® Volume 1, Biological, Medical, So- 
cial and Behavioral Sciences and Opera- 
tions Research (PB 151494). 

© Volume 2, Chemistry (PB 151495). 

® Volume 3, Physics, Part 1 (PB 
151496). 

@ Volume 4, Physics, Part 2, and 
Mathematics (PB 151497). 

® Volume 5, Geophysical Sciences and 
Engineering (PB 151498). 

® Volume 6, Materials Technologies 
(PB 151499). 

(OTS, Annual Research Task Sum- 
mary, 1959 Edition, Office of Technical 
Service, U.S. Department of Commerce, 
Washington 25, D. C. Price by volumes 
are, (1) $3.25, (2) $2.00, (3) $3.50, 
(4) $3.00, (5) $4.75, (6) $2.75.) 


NBS Journal of Research 


“The Journal of Research” will be 
published July 1 by the National Bureau 
of Standards. It will be in four separate 
sections: 

®@ Section A, Physics and Chemistry, 
issued six times a year. 

® Section B, Mathematics and Mathe- 
matical Physics, issued quarterly. 

®@ Section C, Engineering and Instru- 
mentation, issued quarterly. 

® Section D, Radio Propagation, is- 
sued six times a year. 

This change is being made to permit 
more effective dissemination of the Bu- 
reau’s findings to science and industry. 
At the same time the editorial scope of 
the Journal is being broadened to cover 
the Bureau’s technical program as com- 
pletely as possible. 


(NBS, The Journal of Research, Na- 
tional Bureau _of- Standards, Office of 
Technical Information, Washington 25, 
D. C. Price by sections are, (A) $4.00, 
(B) $2.25, (C) $2.25, (D) $4.00.) 


Auto Vapor-Lock Factors 


“A Correlation of the Factors Which 
Affect Vapor Lock in Automotive Fuel 
Systems” (OTS Report PB 131843) is a 
report of research done for the Army. 
It discusses the factors influencing vapor 
lock, i.e., fuel characteristics, climate, 
and fuel system design. All three con- 
tribute to the premature vaporization of 
fuel which limits the amount of liquid 
fuel reaching the carburetor and can 
cause engine misfiring, loss of power, or 
halt it completely. Tests reviewed in the 
report show how vapor lock can be elimi- 
nated from military vehicles. 

(OTS, A Correlation of the Factors 
Which Affect Vapor Lock in Automotive 
Fuel Systems, OTS Report PB 131843, 
Office of Technical Services, U.S. De- 
partment of Commerce, Washington 25, 
D. C., 109 pages, $2.50.) 


- 
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Designed from inception for process control, Genesys 
advanced digital control computer systems provide. 
many exclusive advantages with unprecedented 
economy. Knowledge of precise process dynamics is not 
required. You can optimize process operations using 
gsr your present instrumentation. You. get unmatched 
8) is reliability through practical design, practical computer 
Army speed matched to the problem — thus fewer and only 


r Va | 0! 
limate the most proven components. Genesys Systems deliver 
= we 4,000 hours of continuous, non-stop operation between 

liquid scheduled maintenance periods . . . dependability with Filling the void in practical digital control, 
id can this L'nit Memory Processor (UMP) is the 
: : ae es heart of a Genesys Process Control System, 
el th steps forward in process and pipeline automation. uses the best combination of general purpose 
— Write for “Evolution in Process Control.” and incremental computer techniques. 


simplicity of operation at low cost . . . seven giant 
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Fiow to Do it... 
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Use Chart to Correct Gas Flow Rates 


For accurate gas measurements, the flowing 


pressure and temperature must be considered 


The efficient operation of many 
chemical processes is dependent on 
accurate control of flow rates of vari- 
ous process streams. In the case of 
orifice flow measurements of gases, 
corrections have to be made for flow- 
ing conditions of pressure and tem- 
perature. For efficient operation of 
Mississippi Chemical Corp.’s plant, a 
quick and accurate method was 
needed for determining gas flow rates 
which would be corrected for flowing 


184 


pressure and temperature. To solve 
this problem, charts which incorpo- 
rated corrections for pressure and 
temperature were prepared for gas 
flow meters in the plant. These charts 
have aided operators in maintaining 
an efficient operation. Plant engineers 
have saved a great amount of time by 
using these charts in preparing reports 
on process flows, accounting cost re- 
ports, etc. 


The method used to prepare these 
charts, such as shown in Figure 1, is 
as follows: Standard industrial prac- 
tice is to use the AGA Report No. 2 
for the calculation of orifice sizes for 
gas measurement. This report gives 
the formula: 
Q=F,XF,XY XFyX Fu X Fee 
x F, X Fyy X ViyPr 

In sizing an orifice, a set of flow 
conditions of temperature, pressure, 
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For economical protection from acid condensates, Monel Horton- 
clad is used in 13 ft diameter vapor top of vacuum column (right) 


if 
' 
S$ & 


and in upper portions of two 174 ft atmospheric crude columns 
(left), at the Marcus Hook Refinery of Sinclair Refining Company. 


The bigger the tower top, the more 
it pays to clad it with Monel 


The greater the tower top’s inside 
area, the greater the savings by 
building with Monel* nickel-copper 
alloy clad materials. 


Monel alloy cladding on steel 
gives lasting resistance to common 
tower top corrosive condensates. It 
also resists thermal shock, thermally 
induced stresses. Monel alloy clad 
steel is readily formed, welded with- 


out special equipment . . . post-weld 
heat treatment is not required. 


In the Marcus Hook Refinery of 
Sinclair Refining Company (portion 
shown above ), Monel Hortonclad** 
protects the upper portion of the 
two 174 ft atmospheric towers at 
left...and the vapor top of the 
vacuum tower at right. In all three, 
the use of clad material provides a 


substantial saving in costs. 


Monel Hortonclad is manufac- 
tured and fabricated by the Chicago 
Bridge and Iron Company. For more 
information on practical Monel al- 
loy uses in your refinery, write Inco. 


*Registered trademark 
**T_M. of Chicago Bridge & Iron Company 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street dio, New York 5,N. Y 


INCO NICKEL ALLOYS 
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FARROWTEST®"— QUALITY YOU CAN MEASURE. Not a 
laboratory theory, not a mere inspection tool, but an exclusive production 
test thot detects and rejects tubing containing defects of critical size. 
FARROWTEST is offered as an alternative to other less positive tests 
in accordance with table below, at no extra cost. 


is FARROWTESTED 





FARROWTEST REJECT TABLE 








Wall Minor dimension Defective Area 
Thickness of the defect (Length, 

(B.W. Gage) (Length or Depth) Depth Plane) 
20 :  ,006’" .0025 sq. inches 
18 .006”" .003 sq. inches 
16 12%% of wall .003 sq. inches 
14 and 13 124%2% of wall -004 sq. inches 
12 and heavier 12%% of wall 005 sq. inches 





FARROWTEST detects and rejects not only tubing containing defects 
which completely penetrate the wall; but also tubing with defects 
equal to, or greater than, those shown in this table. For irregular 
defect shapes, a tube with defect area equal to or greater than 
shown above is rejectable. Where required, sensitivity of FARROWTEST 
equipment can be calibrated to reject defects of lesser specified 








area than shown in table, at extra cost. 
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QUALITY YOU CAN MEASURE... 


ELECTRUNITE HEAT EXCHANGER TUBES 
...« CARBON AND STAINLESS STEELS 


You can get quality you can measure when you 
specify FARROWTESTED® Republic ELECTRUNITE® 
Heat Exchanger Tubes. 

FARROWTEST is exclusive with Republic. Far- 
ROWTESTED tubes must pass the most searching test 
of all, a non-destructive eddy-current test that 
probes for and detects injurious defects. 

The “magic eye” of FARROWTEST looks deep 
within the tube wall, is calibrated to reject tube with 
defects as shown in the table, left. Defects larger 
than shown in table may pass internal pressure 
tests, but will not pass FARROWTEST! 

FaRROWTEST is offered as an alternative to other 
less positive tests at no increase in cost. Carbon 
steels produced to ASTM specification A-214; 
stainless steels to A-249. Both specifications include 
eddy-current requirements. 

Get quality you can measure. Specify Republic 
ELECTRUNITE Heat Exchanger Tubes— FrARROw- 
TESTED for your protection. To get the facts first- 
hand, call your Republic representative, or write 
direct. 





PETROLEUM REFINER—V ol. 38, No. / 







requ 
corre 





July, 


BES 
ELS 


you 
1ITE® 


z test 
that 


deep 
with 
arger 
ssure 








July, 1959—PrtroLeuM REFINER 


oe 


6e 
os 



































REPUBLIC ELECTRUNITE STAINLESS STEEL HEAT EXCHANGER TUBING meets the rigid 
requirements of critical processing and refining operations. lt rolls in easily, resists 
corrosion, protects the quality of the product. Specify ELECTRUNITE Stainless Tubing 
for your original and retubing operations. Write today. 
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PROTECT YOUR PRODUCT wun REPUBLIC STEEL CONTAINERS. 
Republic's full line of steel containers helps you extend control of 
product from your shipping floor to point of use. For complete infor- 
mation, send for Republic Containers Catalog. Write today. 





REPUBLIC ALLOY STUDS AND HIGH CARBON HEX NUTS solve many 
problems in the processing industries. They withstand major stress 
imposed on a wide variety of equipment. Clean accurate threads 
provide high strength and wear resistance with maximum holding 
power. Send coupon for latest folders. 


REPUBLIC STEEL CORPORATION 
DEPT. PR-8109 











! 

! 

1441 REPUBLIC BUILDING « CLEVELAND 1, OHIO 
Please send information on the following Republic products: | 
O Republic ELECTRUNITE Heat Exchanger Tubing | 

O Carbon Steels 0 Stainless Steels | 

0 Containers O) Republic Alloy Steel Studs | 

| 

Name 5 ae | 
Company anh les “ ; 
Address — | 
City Zone State. 
































GRAYLOC Connections 
Hold High Pressures 
With No Leaks During 
197,000 Loading Cycles 


GRAYLOC connections in use 
at a Texas chemical plant* were 
cyclically loaded with pressures from 
2,500 to 9,000 psi 197,000 times 
without a leak. Although these con- 
nections are rated at 12,000 psi, two 
of them were tested at maximum 
static pressure to learn whether 
fatigue action had changed the ulti- 
mate capacity. Both held at pres- 
sures far exceeding rating and one 
held without leakage to 27,000 psi. 

When high pressures are your 
problem, specify GRAYLOC con- 
nections for safety, low initial cost, 
low maintenance cost. Write for the 
whole technical GRAYLOC Test 
Data story today. 


*Taken from a letter 
in our files 


vn, fal Company 


P. O. BOX 2291 HOUSTON, TEXAS 
REpublic 4-1641 

MAIL THIS COUPON TODAY 

gsesasecaeseesaaeesaeeeeeses 

a GRAY TOOL COMPANY ' 

g P. O. Box 2291 Houston, Texas 


8 Please send me the GRAYLOC Test Data. 






Name. 





Company. 





Title. 





Addr: 








City. State. 
SS eSBs eae eane 








How ToDolt... 


and maximum flow rate are assumed. 
In practice, the flow rate can be ob- 
tained from the reading on the flow 
meter by multiplying the reading by 
a factor. This factor equals the maxi- 
mum flow rate, which was assumed, 
divided by the maximum number on 
the flow meter scale. 





Actual Operation. The flowing pres- 
sure and temperature, when in 
actual operation, seldom are the same 
as the assumed conditions used to size 
the orifice. Therefore, correction fac- 
tors must be applied to correct the 
flow rates to actual conditions. 

This can be done by using the 
formula: 

Corrected flow = Chart reading 

x factor X F, X F, 

Where: 

Factor = The maximum-design flow 
divided by the maximum 
number on the flowmeter 
scale. 

F, = Temperature correction which 
is equal to the square root of 
the design absolute temperature 
divided by the square root of 
the flowing absolute tempera- 
ture. 

F, = Pressure correction which is 
equal to the square root of the 
flowing absolute pressure di- 
vided by the square root of the 
design absolute pressure. 

A curve can be made to include 
the flowmeter reading, factor, F,, and 
F,. This eliminates the need for me- 
chanical multiplication in solving for 
corrected flow. 

To illustrate how such a curve can 
be made, take this example: 

An orifice was sized so the maxi- 
mum flow through it would be 20,000 
scfh of a process gas. The orifice was 
sized on the basis of a flowing pres- 
sure of 40 psig and a flowing tem- 
perature of 60° F. The recording 
meter was to have a chart scale of 
0-10. Therefore, the meter factor 
equals 2,000 scfh. When placed in 
operation, the flowing pressure varied 
from 35 to 45 psig and the flowing 
temperature varied from 40 to 80° F. 

A curve, such as shown in Figure 
1, was prepared as follows: In in- 
crements of 1 psig, from 35 to 45, 
pressure corrections were calculated. 
For example, the correction factor at 
35 psig would be (assuming 14.6 psia 
as atmospheric pressure) the square 
root of 49.6 divided by the square 
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root of 54.6, or 0.9531. Then, tem- 
perature corrections were calculated 
for 40, 60, and 80° F. For example, 
the correction factor for 40° F would 
be equal to the square root of 520 
divided by the square root of 500 or 
1.0198. For 60 and 80° F, the cor- 
rection factors would be 1.0000 and 
0.9813 respectively. Then, at a con- 
stant pressure, a combined factor 
which corrects for temperature and 
pressure was obtained by multiplying 
the pressure correction by the tem- 
perature correction for a certain tem- 
perature. In the example, the pressure 
correction for 35 psig, 1.0198, was 
multiplied by the temperature cor- 
rection factors for 40, 60, and 80° F 
to obtain the values shown in the 
table. 

A plot was then made of flowing 
temperature (top left ordinate) 
versus the combined factor (top ab- 
scissa) to give the flowing pressure 
line of 35 psig. The three points plot 
a straight line. Similar calculations 
were made for pressure lines from 35 
to 45 psig and curves were plotted for 
these pressures. 

The bottom portion of the curve 
where the chart reading lines are 
shown was obtained as follows: The 
chart reading was multiplied by the 
meter factor (2,000 scfh in this ex- 
ample) and the combined pressure- 
temperature correction factor to ob- 
tain flow rates at different combined 
factor valves. To obtain the chart 
reading line 7.0, three points were ob- 
tained by multiplying by 2,000 and 
combined factor values as follows: 

7 X 2000 x 0.9300 = 13,020 scfh 

7 X 2000 x 1.0000 = 14,000 scfh 

7 X 2000 x 1.0500 = 14,700 scfh 

Then, three points were obtained 
by plotting 13,020, 14,000, and 14,- 
700 scfh versus 0.9300, 1.0000, and 
1.0500 respectively. This gave a 
straight line. This procedure was fol- 
lowed in obtaining the other chart 
reading lines. 


Use of the Chart. When the chart 
is completed it can be used as fol- 
lows: Assume the chart reads 6.3 and 
the gas temperature and pressure were 
70° F and 38 psig, respectively. The 
path to follow in obtaining a cor- 
rected flow rate is marked with a 
dotted line. First, from 70° F on the 
temperature scale (upper left), follow 
a horizontal line across to the 38 psig 
line. Then follow a vertical line down- 
ward to the 6.3 chart reading line. 
Next, follow a horizontal line to the 
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How To Dolt... 


left and read the corrected flow rate. 
In this example, the corrected flow 
would be 12,400 scfh. 

This item was submitted by Marion 
L. Brown, Mississippi Chemical Corp., 
Yazoo City, Miss. 


Find Flow Rate Without 


Meter, Using Temperature 


An Italian “How To Do It” author 
says his company has no flow meter to 
measure the residuum from its topping 
plant. The thermal method used to 
measure yield, however, proves to be 
as exact as measurements from the 
residuum storage tank. It works like 
this: 

In the residuum heat exchangers 
most of the heat lost by the residuum 
is added to the crude oil charge. 
Since there is no vaporization in- 
volved, the heat transfer may be 
written 
(Wr) (c’) (T: — Tz) = (We) (c’) 

(t, — t:) 
Where: 
W, = residuum rate, lb/hr 
W,,= crude rate, lb/hr 
c’ = specific heat of residuum, Btu/ 
(Ib) (“F) 
ce’ = specific heat of crude, Btu/ 
(Ib) (*F) 
T = temperature of residuum, °F 
t = temperature of crude, °F 
subscripts 
1 = inlet 
2= outlet 
Then on the basis of crude charge (ie, 
C= 100%), and c’ =c” 


t,—t, 
Wr = (100) T_T. 
1 2 


Example: 

T, = 581 °F t, = 194°F 
T, = 320°F t, = 338 °F 
; 338 — 194 
Maes i (FF = on) 
= 55.2 percent residuum yield 
This idea was submitted by Vinicio 
C. Gerini, Via del Donatello 2, 

Trieste, Italy. 


YOUR IDEAS ARE VALUABLE! 
At least $10 will be paid for each 
idea accepted for “How to Do It.” 


July, 1959—PrrroteuM REFINER 


PATCO quality stainless steel 
tubing is the core of diverse heat 
exchanger systems for petroteum and 
petro-chemical industries. Our engineering 
and metallurgical staffs offer fundamental data on 
corrosion, physical properties and other factors which 
may assist you in your design and fabricating problems. 


PATCO Stainless Steel Tubing, as well as 
PATCO Carbon and Alloy Steel Tubing, is 
produced in lengths up to 58 feet. Your orders 
are promptly shipped when sent to either 
Pacific Tube or your local Steel Service 
Center. Next time, specify PATCO Tubing. 





WESTERN REPRESENTATIVE FOR SUPERIOR TUBE CO 


For more data on advertised products, use Readers’ Service Cards, last page. 











at your service at Orange, Texas — 


Modern, Complete Plate Fabricating Facilitie 


Our modern Orange, Texas, plant, one of the largest plate rolls; a variety of presses and press brakes; the latest 
fabricating facilities in the country, is now producing all welding and X-raying equipment, plate shears, edge plane 
kinds of custom plate work—including stacks, pipe, bins, boring mills and drills. An inquiry to the nearest cont 
tanks and heavy-wall pressure vessels. And, being located ing office will bring detailed information. 
on water, rail and truck routes, delivery is fast and shippiag 
costs are low. 

The plant is a two-aisle building, 177’ wide and 750’ long, . . 
with extended crane runways of 270’ and 200’ lengths at American Bridge 
either end. Equipment includes seven cranes capable of Division of 


lifting, in combined use, over 100 tons; large car bottom- : 
heating and stress-relieving furnaces; heavy plate-bending United States Steel 


USS is a registered trad 


General Offices: 525 William Penn Place, Pittsburgh, Pa. « Contracting Offices in: Ambridge « Atlanta ¢ Baltimore « Birmingham ¢ Boston 
Chicago « Cincinnati « Cleveland « Dallas « Denver « Detroit « Elmira © Gary « Harrisburg, Pa, « Houston « Los Angeles « Memphis 
Minneapolis « New York e Orange, Texas « Philadelphia © Pittsburgh « Portland, Ore. « Roanoke © St. Louis 
San Francisco « Trenton e United States Steel Export Company, New York 


Automatic welding inside circumferential butt joint of two 1%” plates with Pressing 1%«" plates on 2000-ton press for hemispherical heads. 
boom welder. 
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Complete 
Construction 
Service 





Possessing the most . complete 
range of construction equipment 
in the industry and skilled per- 
sonnel backed by over fifty years 
of experience, American Bridge is 
prepared to erect any product it 
fabricates. 


Inside of 9’-6” dia. x 14.” thick hemispherical head being ground smooth. 


Rolling 96” wide x %4.” thick plate for knock-down storage tank. 
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Who's Building... 





New MEK paraffin-wax plant handles eight different feedstocks through 14 operations for full line of paraffin waxes. 


Atlantic Completes Philly Wax Plant 


New $18 million facility is one of world’s largest, in- 
creasing Atlantic’s wax capacity by 80 percent 


One of the world’s largest paraffin 
wax manufacturing plants has started 
operation at The Atlantic Refining 
Co.’s Philadelphia refinery. It cost 
$18 million including auxiliary facili- 
ties, and will increase Atlantic’s par- 
affin wax production capacity by 
more than 80 percent, with an out- 


192 





put of 265 tons of wax per day. 
Designed and built by Badger 
Manufacturing Co., the plant uses 
the Methyl Ethyl Ketone solvent de- 
waxing process. Also installed was a 
new automatic molding machine that 
can form wax slabs at 15,000 pounds 
an hour. Mechanized palletizing and 


packaging operations have eliminated 
manual handling of the wax. 

The plant has a charge stock ca- 
pacity of 8,000 to 15,000 bpd, de- 
pending upon the type of wax distil- 
late being run. It can handle eight 
different feedstocks (light, medium 
and heavy waxy distillates from a 
vacuum pipe still) through 14 op- 
erations to produce a full line of re- 
fined and semi-refined paraffin waxes. 
The refrigeration system uses pro- 
pane. 

In the new MEK plant, special 
wax distiilates are mixed with a sol- 
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SAFETY IN THE RIGHT PERSPECTIVE 


with Flexitallic Spiral-Wound Gaskets 


In this enlarged sectional view, you 
can see the Spiral-Wound Gasket con- 
struction originated by Flexitallic in 
1912. And you can see Flexitallic 
Blue, the blue dye in the Canadian 
asbestos filler, which is the mark of 
an engineered Flexitallic Gasket. 


Flexitallic means sealing at its safest. 
You get performance you can depend 
on throughout all pressure/tempera- 
ture ratings, because the compression 
characteristics of the gasket are al- 
ways related to the pressure/temper- 
ature ratings of the flanges with which 
they are assembled. 


When fluids are confined in a critical 
pressure/temperature range . . . when 
flanged joints are subject to thermal 
and mechanical shock, vibration, 
weaving, and other joint stresses... 
engineers demand the maximum in 
gasket performance. 


That’s why they specify Flexitallic 
Spiral-Wound Gaskets. R 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N.J. 


FOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Flexitallic is a registered tradename. No one else can make a Flexitallic Gasket. 
Look for Flexitallic Blue — it’s our exclusive blue-dyed Canadian asbestos filler. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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1ST STAGE aw 
DISCHARGE 7 VAL E! 
(to intercooler) A ERs oy 
oa a i explosio 
¥ are fabr 
COMPRESSOR The unit shown above delivers 2000 cfm of oxygen b ° 
INLET—1ST STAGE COMPRESSOR compressed from atmospheric pressure to 120 psia, umn im 
bg when operating at design speed of 30,000 rpm. itis a feature 
DISCHARGE two-stage, intercooled centrifugal compressor, direct Moverspe 
driven by a 600-hp Elliott steam turbine. Overall 
length, about 36 inches. Other designs and pressures 
are available. Geared electric motor drive optional. Sp A c 
the spa 
Turbine-driven centrifugal oxygen compressor dur- tLight il 
ing factory test. First unit was subjected to 177 hours simple ‘ 
of rigorous test, 117 of these at design speed (30,000 : 
rpm) or higher. After 108 starts and stops, no meas- 
urable wear could be detected on any bearing. This 
testing also includes complete tests of direct-con- RELIA 
nected steam turbine, governed by an electro- F 
pneumatic governor requiring no outside power perience 
source. century 
pressor: 
ELLIOTT fo ee 
oO at spee 


an offe 
pressor: 


JEANNETTE, PENNSYLVANIA 
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BREAKTHROUGH 


in oxygen compressor design! 


ELLIOTT’S NEW CONCEPT 


—eliminates previous hazards 
—offers substantial savings 


New standards of safety and economy are established by this new Elifett.oxygen. compressor, 
designed for low flow at high head (high pressure ratio). Compressor and turbine bearings are 
made of aluminum oxide and are water lubricated, thus eliminating entirely the danger of explo- 
sion caused by lubricating oil contamination. 

The perfection of water-lubricated ‘“‘ceramic’’ bearings is the culmination of long research 
and development by Elliott engineers. Their achievement eliminates the need for elaborate and 
omplex seals. This new concept in compressor design marks a distinct forward step in safety, 
efficiency and reliability. 

Elliott compressor specialists will be glad to give you complete details of this new line of 
compressors. Call the nearest Elliott office, or Compressor Department, Elliott Company, Jean- 
mette, Pennsylvania. 


INLET 


cooler) 

























oxygen 






SAFE! Completely water lubricated, no risk of 
explosion from lube oil contamination. Casings 
are fabricated from stainless steels, which will not 
burn in an oxygen atmosphere. Another safety 





SIMPLE! No reciprocating parts, no packings 
to wear, no complex seals. The only moving part 
is the rotor, shown below. The Elliott compressor 
offers the simplicity and ease of maintenance pos- 


20 psia, 
nitisa Pifeature is the new highly-accurate mechanical sible only with a rotating machine. And water- 
yaw overspeed trip for turbine drive. lubrication greatly simplifies the lubrication 


essures 
»ptional. 


SPACE SAVING! Occupies but a fraction of 


the space of equivalent reciprocating equipment. 


Light in weight, this eompact unit requires only 
ssimple and inexpensive foundation. 


c 


No. 7 





RELIABLE! Elliott’s centrifugal compressor ex- 
perience extends back to the early years of this 
century. Elliott turbochargers (essentially air com- 
pressors), introduced in 1940, serve over 16,000,000 

p of diesel engines. Many of these units operate 
at speeds exceeding 40,000 rpm. No manufacturer 

an offer a broader background in centrifugal com- 
pressors. 


P 9-1 
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driven 
where 
cold w 
battery 
liquid 


Unwanted water may ruin your product or process unless you 


mix wnagination with Alcoa Activated Aluminas 


Water you can’t remove is a sure bet to destroy the efficiency of a process or the quality of a product, or corrode the 

equipment. But you can count on drying up the last drop of unwanted water when you mix imagination and engineer- 

ing with ALtcoa® Activated Alumina. Here is the oldest, most thoroughly proved drying agent available. It makes 

possible dew points to minus 100°F and below. And because it can be saturated and reacti- 

vated almost endlessly without loss of capacity, it cuts drying costs substantially. See how 

quickly it can solve your dehydration problems. You'll join the thousands who’ve discovered 

it pays to mix imagination with Alcoa Aluminas . . . to make a new product or process possible, CHEMICALS | 

an old product or process better. To get product details, outline your desiccant application in sce. 

a letter to ALUMINUM CoMPANY OF AMERICA, CHEMICALS Division, 708-G Alcoa Building, a 

Pittsburgh 19, Pennsylvania. ae he ee 
Mondays, NBC-TV, and “Alcoa 

For finer products . . . let Alcoa add new dimension to your creative thinking Presents,” every Tuesday, ABC-TV 


196 For more data on advertised products, use Readers’ Service Cards, last page. PETROLEUM ReEFINER—V ol. 38, No. 7 





Building... 





PRIMARY REPULP 
FILTERS 


FILTERS 

















WAX FRACTIONATION 
FILTERS 




















DEWAXED 
FURNAGE on 


DEWAXED OIL 
RECOVERY 


FLASH 


STRIPPER Lae 


H STEAM 





SOFT 
RECOVERY 


HARD WAX 
PRODUCT 





SOFT WAX 
PRODUCT 





WAX HARD WAX 


RECOVERY 


Flow diagram, Atlantic MEK wax plant, Philadelphia. 


vent and chilled to about 10° F in power- 
driven scraper exchangers and chillers 
where the wax is crystallized out. This 
cold wax-oil-solvent mix then is fed to a 
battery of rotary vacuum filters. There, the 
liquid is drawn through canvas-covered 


drums and the wax slurry is retained on 
the canvas. 

The wax on the drum is washed with 
additional solvent and continuously re- 
moved. The oil-solvent mix that is 
drawn through the filter is stripped in 





DESIGNED AND CONSTRUCTE 
LICENSED BY: 
COST: 


equipment 


CONSTRUCTION TIME: 
TOTAL AREA: (M.E.K. Plant) 
ore STOCK CAPACITY: 


UTILITIES: 


d. Cooling water 


FILTERS: Fourteen 





FACT SHEET 
THE ATLANTIC REFINING ere Ss 
NEW PARAFFIN WAX PLANT 


LOCATION: North Yard, Philadelphia Refinery 

BY: Badger Manufacturing Company 
Texaco Development Cor: 

a. M.E. ~ a and Immediate 


xiliaries 
b. Site me tankage, and 
finishing and packaging 


TOTAL COST 
13% Months 
4.2 Acres 
8,000 to 15,000 barrels per day 
RATE OF WAX OUTPUT: 265 tons per day 
REFRICRATION SYSTEM: Propane—3,000 tons 
a. Fuel consumption 
b. Steam consumption 
c. Power consumption 


lters—700 square feet each—total of 

9,800 square feet 
RELATED EQUIPMENT: War slabbing and packaging—15,000 pounds 
per hour. 


ration 


$18,000,000 


- 475 AG own per hour 

- 165 a per hour 
- 3,370 KW 

- 10,000 gallons per minute 
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LEVEL 
MASTER’ 


The UNFAILING Liquid 
Level Control! 


The ability to function with 
continuous, sensitive control with 
liquids is the standout feature of 
Level Master. The “brain” of Level 
Master is the unique Bell Magnetic 
Proximity switch incorporating a 
permanent Alnico V magnet that 
responds instantly to changes in 
liquid level! 
® Models for all types of liquids. 
© Horizontal, vertical, external 
mountings. 
© Precision engineered for long 
life operation. 
For full information consult your 
Level Master representative or write 
directly to: 


JO-BELL 
PRODUCTS, INC. 


5456 W. 111th St. @ Oak Lawn, Ill. 
Phone GArden 5-0240 


porter eer renee 


Jo-Bell Products, Inc. Dept. c 
5456 W. 111th St., Oak Lawn, Ill. 


Send full information on Level Master 
and name of nearest representative. 


My name 





OI ccigicrnstinintiitamatipertsitimtpenmiedn 


Address__ 





eee 


Lensecoeecesencesoesenessed 
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One man handles this powerful 
Airetool tube cleaner...without a rig 


There’s no other tool like this Airetool Model CC-475 heat 
exchanger and condenser tube cleaner. It weighs just 10 
lbs. One man handles it easily — without a supporting rig. 


Yet, it’s powerful enough to clean all severely clogged tubes 


up to 1” diameter. Built-in flushing system washes away 


debris, cools drill head — keeps work moving at a fast pace. 
You get this same time and cost-saving performance from 
Airetool straight tube cleaners and pneumatic, as well as 


electric tube expansion control systems. Write for Bulletin 


66. The Airetool Mfg. Co., Springfield, Ohio 


BRANCH OFFICES: 

New York, Chicago, Tulsa, 

Philadelphia, Houston, Baton Rouge. | f q 
nerescnarive ‘et AIRETOOL 
in principal cities of U.S.A., 

Canada, Mexico, South America, we MANUFACTURING COMPANY 


England, Europe, Puerto Rico, 
Italy, Japan, Hawaii, 





SPRINGFIELD, OHIO 


EUROPEAN PLANT: 
Viaardingen, The Netherlands 





CANADIAN PLANT: 
Brantford, Ontario 
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the solvent recovery section, and the oil 
is sent to paraffin oil finishing or to 
cracking. The wax slurry goes through 
repulping and refractionating operations 
for further removal of oil and any other 
undesirable components still remaining, 

In the finishing step, the wax receives 
acid treatment and is filtered through 
beds of diatomaceous clay to produce a 
fully refined wax. Special blending can 
be performed subsequently to meet spe- 
cific end-use requirements. 


Erdoelchemie Starts Up 


New Plant at Dormagen 


Erdoelchemie G.m.b.H. has begun op- 
eration of it’s new refinery at Dormagen, 
near Cologne, Germany. Facilities in- 
clude units to make ethylene glycol and 
ethylene oxide, separate gas, and crack 
petroleum fractions. Still expanding, the 
plant will involve a total investment of 
$71 million by 1961. About $29 million 
has been spent so far. Eventual capacity 


is slated to reach 200,000 tons a year of 
feedstock for a 45,000-ton-per-year ethyl- 
ene production. An additional ethylene 
plant will soon go under construction and 
be completed this year. Combined ca- 
pacity of the two plants will give Erdoel- 
chemie the largest ethylene oxide plant 
outside the United States, according to 
Scientific Design Co., which handled en- 
gineering and design. 


Standard-Vacuum Oil Co. ha: 
awarded Fluor International, S.A., the 
prime contract for a $28-million petro- 
chemical plant to be built at Altona, neat 
Melbourne, Australia, this year. Working 
with Fluor will be Utah Australia Ltd., 2 
subsidiary of Utah Construction Co., Salt 
Lake City. The two companies wil 
handle engineering and construction of 4 
four-plant petrochemical complex’s ke; 
unit. The plant will supply high-purity 
chemicals for use by three other units t 
produce polythylene, styrene, and GR» 
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Tapping a 50-ton arc furnace at 
B&W Barberton works. 


Rigid quality control is maintained 
all phases of production 
Gown to final inspection. 





Why BaW Hollow Forged Piping 
Gives Long, Dependable Service 


At B&W, quality control of Hollow Forgings is 
constant from initial melt to final inspection of the 
finished product. This integrated control is a big 
reason why B&W Hollow Forged Piping is the 
most practical choice for main steam, reheater, feed- 
water, and other heavy-duty high-pressure or high- 
temperature lines. : 

Testing at B&W includes analysis and grain struc- 
ture examinations—hydrostatic test—and ultrasonic 
test as standard procedure. What’s more, B&W ma- 


chines the outside surface of every forging, to assure 
good appearance and ease of fabrication. 

B&W Hollow Forged Piping is available in a 
wide range of sizes, in carbon, alloy and stainless 
gtades, and is made to ASTM specifications. There 
is a size and grade close to your optimum design 
requirements. For more about how B&W Hollow 
Forgings meet your needs best, write for Bulletin 
S-16. The Babcock & Wilcox Company, Boiler 
Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 
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BOILER DIVISION 
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GROUP NO. 2 


Valve Stem Packings 


Braided and twisted Asbestos types and 
monel wire inserted braided asbestos over 
plastic core, for low, medium and high pres- 
sure steam at temperatures up to 800° F, and 
for hot water, hot oil, gas and air service. 


Also, for valves handling corrosive chemi- 
cals, Belmont offers Teflon® molded valve 
rings; braided Teflon yarn packings; braided 
Tefion-impregnated blue and white asbestos 
Packings; Shredded Tefion Plastic Packings; 
for temperatures to 500° F. 


See your Belmont Distributor or write for 
the name of the one nearest you. 


OTHER BELMONT PRODUCT GROUPS 


1. High Pressure Asbestos Packings 7. Sheet Packings 
3. Rotary Pump Packings & Seals 8. Gaskets 

*du Pont Trademark 4. Criss-Cross Braided Packings 9. Metallic Packings 
5. Hydraulic Packings 10. Plastic Packings 
6. Bel-Vee V-Rings I. Expansion Joints 


Provides On-the-Spot Service The Belmont Packing and Rubber Company 
Butler & Sepviva Streets, Phila. 37, Pa. 


acientsineewe! BELMONT 
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synthetic rubber. The project will cost 
$50 million. 

Vacuum Oil Co., Pty. Ltd., a sub- 
sidiary Standard-Vacuum, will own and 
operate the unit to be built the Fluor- 

tah group. Two of the other units rep- 
resent Union Carbide Corp. and CSRC- 
Dow interests. The latter is jointly 
owned by Dow International and an Aus- 
tralian company—CSR Chemicals. The 
third unit, the GRS rubber plant, is to be 
built by Australian Synthetic Rubber Co., 
Ltd., a subsidiary of Vacuum. 

Process design for Vacuum’s key plant 
is underway in the United States. Engi- 
neering studies have begun and construc- 
tion will begin late in 1955 and be com- 
pleted by mid-1961. Output will include 
20,000 tons of ethylene a year and 
enough butadiene for 30,000 tons of syn- 
thetic rubber. 


Petroleos Mexicanos has awarded a 
$21-million contract to The Lummus Co. 
for expansion of Pemex’s Salamanca re- 
finery, and for a 220-ton-per-day anhy- 
drous ammonia plant there. The refinery 
expansion consists of an atmospheric and 
vacuum distillation unit, catalytic crack- 
ing, gas recovery, catalytic polymeriza- 
tion and treating units, revamp of some 
existing procéss facilities, and various 
offsite additions. Lummus will design, 
engineer and tvise construction of in- 
stallations. The anhydrous ammonia 
plant is part of Peméx’s expanding petro- 
chemicals program and the refinery ex- 
pansion is to enlarge facilities for Mexi- 
co’s growing gasoline, distillate, vehicular 
and industrial fuels demand. 


Japanese Government has ap 
proved a technical assistance agreement 
between Tears Engineers and Iino Ship- 
building & Engineering Co., Ltd., Tokyo, 
for design and construction of two chemi- 
cal process plants in Japan. The agree- 
ment is one of few such agreements on 
process plant design in effect in Japan. 
The two firms will design, fabricate, and 
construct a $6-million synthesis gas pro- 
duction plant for Nitto Chemical In- 
dustry Co., Ltd., chemical manufacturer 
of Tokyo, Yokohama, and Hachinohe. 

The plant eventually will produce 125 
tons per day of synthetic ammonia. Syn- 
thesis gas will be produced by partial 
oxidation of heavy fuel oil, using Texaco 
Development Corp’s. process. 

lino-Tears have also been selected as 
supervising and design engineers for a 
major portion of a $20-million Kyowa 
Fermentation Industry Co., Ltd., project 
at Ube, Japan, which will produce bu- 
tanol and octanol from petroleum na- 
phtha. Iino-Tears will handle the acety- 
lene and ethylene production sections, 
which will cost $6.5 million. 


Devon-Palmer Oils Ltd. has _bor- 
rowed $3.5 million to finance its share 
of a $9.5 million sulfur-gas project to be 
owned jointly with Texas Gulf Sulphur 
Co. The plant will be in the Okotoks gas 
field, southeast of Calgary, Alta. Field 
production facilities and a gas gathering 
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that won 11 


Full-performance towers are as 

“twelve bananas to the dozen.” 
ously euiinens to thie teats Cl das a 
Marley Class 600 Cross-Flow that won't | 








That is why an important part of ever 
Double-Flow or Single-Flow proposal reads 
chaser is urged to make thermal f 
Marley tower.” Each year more c 
including test provisions in their specif 
possible method of determining satisf 
of mutual importance to buyer and we fc 


Backed by 20 years of Cross-Flow péef 
Marley has complete confidence in its 
duty, so customers are given all nec 
facilitate testing by whatever standard i 
conducted by Marley engineers are s 


Marley welcomes tower tests as a 
sent the quality of Class 600 towers to ind i ee r 
by publishing annually the consecutive rewh of  ai"s 
srtial testing program. ALL test results are-ma¢ 
XACO are deleted. 


d as During 1958, 22 tests were conducted. Of hi 

se indicated capacity in excess of specification: Foul, tes \ bey 

oject were deficient, the greatest deficiency k pola > \\ op test vesults; also Marley's 
+ bu- water temperature specified. The Marley ¢ > pre bures “Test Your Tower” 





~ 


Cooma vides that these four towers be modifideti"to~ v \ “Agalyze Your Bids”. If 
tions, performance without added cost to the owner. 4 \ ~\ Vez ait dicate “abi 


bor- 
share 
to be 
|phur 
S$ gas 
Field 


ering 
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Bucket 
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Which design of trap 
is best for refineries? 


For outdoor refinery uses, the Anderson Quik-Flex Thermo- 
static Steam Trap fulfills all requirements of high condensate 
capacity, combining non-freeze features. Anderson Quik-Flex 
Traps will handle up to 31,000 pounds of condensate per hour. 
Their self draining design enables Anderson to guarantee 
every trap for two years against damage by freezing. 

For indoor refinery applications, Anderson Super-Silvertop 
inverted bucket traps with their exclusive guided bucket, 
result in positive leakproof valve seating and longer life. 

Be sure your refinery traps are engineered for each applica- 
tion. Send for Anderson’s new catalog, ‘“‘How to Select Steam 
Traps and Other Fluid Specialties’. It contains selecting and 
sizing steam trap data on all types of pipelines and steam units, 
... indoors or outdoors. 





THE V. D. ANDERSON COMPANY 
division of International Basic Economy Corporation 
1953 West 96th Street + Cleveland 2, Ohio 
Please send without obligation your 36-page steam trap engineering cata- 
log, “How to Select Steam Traps and Other Fivid Specialties”. 


Title. 














Zone. State. 





ANDERSON foDITT Gara a D> ¢ 
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system are ready for operation, and four 
gas wells have been connected to the 
gathering system. It is planned that ulti- 
mately all gas reserves in the field will 
be processed through the Okotoks plant. 

When on full stream, the unit will pro- 
cess 30 MMcf of raw gas per day, yield- 
ing 12.5 MMcf of saleable residue gas. 
This will be delivered to Canadian West- 
ern Natural Gas Co. Ltd. On a yearly 
basis, saleable products will amount to 
about 4.25 billion cubic feet of “sweet” 
gas and 126,000 long tons of sulfur. De- 
von-Palmer and Texas Gulf each will in- 
itially receive at least 42'/2 percent of the 
plant’s production. Texas Gulf will op- 
erate the plant, and Devon-Palmer will 
operate the gas wells and gathering 
system. 


New Distillate Desulfurizer 
For British American Oil 


A new middle distillate desulfurizer, 


said to be the first in Ontario, is being 


installed at British American Oil Co’s, 
Clarkson refinery near Toronto. The mil- 


lion dollar unit has a capacity of 8,000 
bpd., and will upgrade the quality of 
B-A heating oils and diesel fuels. 


The Dow Chemical Co. plans to 
spend $12 million for new construction 


| at Plaquemine, on the Mississippi River. 
| Engineering and construction work will 


start immediately. The expansion program 
includes a polyethylene plant, scheduled 
to go on stream in about 18 months, and 
facilities to produce vinylidene chloride 
and Chlorothene, with the production 
target about mid-1961. 

With completion of the Louisiana divi- 
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July, 





-»» UNIONARC Welding saves $7000 


Unionarc Welding—LinpDe’s new electric 
welding method for steel—increased produc- 
tion by 300% and saved a western pipe mill 
$7000 on a single run of steel pipe. Replacing 
covered electrode methods, UNIONARC Weld- 
ing is expected to save this company $150,000 
a year. 

Unionarc Welding uses a continuously-fed 
wire electrode, magnetically coated with flux 
and shielded with carbon dioxide gas. It has 
three times the speed and weld penetration 
of covered electrode welding. And UNIONARC 


on one production run 


See for yourself—ask your nearest LINDE 
representative to prove that UNIONARC Weld- 
ing slashes time and labor costs over conven- 
tional methods. Call your local LINDE office 
today! Or write Dept.PR-7, LINDE COMPANY, 
Division of Union Carbide Corporation, 30 
East 42nd Street, New York 17, N. Y. Offices 
in other principal cities. In Canada: Linde 
Company, Division ef Union Carbide Canada 
Limited. 


UNION 
CARBIDE 


Welding gives you “finished”, X-ray quality 
welds and low hydrogen deposits—in all weld- 
ing positions. 


inde 


TRADE-MARK 


“Linde”, “Unionare”, and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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manufacturer of high alloy steel products 
for the petroleum industry 








4” cast 25-12 


return bends 









Avondale’s foundry division can produce high alloy steel 
castings weighing up to 12,000 lbs. each. A special CF4 
low carbon 18-8 alloy is produced regularly. In addition, 


Avondale has the facilities and experience to fabricate 





pressure vessels of carbon steel, stainless steel or clad steel 
of almost any thickness. Our facilities include one of the 


largest heat treating furnaces in the United States. 


Write for our complete brochure, Foundry Work—Steels, 


Alloys & Non-Ferrous 


AVONDALE 


MARINE WAYS, INC. 
VERSATILE BUILDER ON THE MISSISSIPPI 
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sion’s first expansion program, Dow will & 
have an investment of more than $77 

million in the new diversified production 
center on the west bank of the Missis. 


“ 

@ new polyethylene plant’s proces 
is licensed by Imperial Chemical Indus. 
tries, Ltd., with refinements and im. 
proved design after extensive research 
and production. 


African Carbon Black 
Plant for Phillips 


Phillips Petroleum Co. is constructing 
a carbon black plant in the Union of 
South Africa. The plant will be jointly 
owned by Phillips and Industrial Devel- 















opment Corp. of South Africa. It will 
have a 22-million pound-per-year initial 
design capacity, and will use an oil-fur- 
nace-black process developed by Phillips, 


The Soviet Union reportedly plans to 
buy a $6-million chemical plant in Eng- 
land from Vickers-Armstrong Engineers 
and Petrochemical Engineering Co. The 
plant is to be delivered by late, 1960. 


Syria has completed its 20,000-bpd re- 
finery, which is receiving crude oil from 
Iraq Petroleum Co. The nation is also 
planning a 4,000-bpd plant at Qamishli, 
which will operate on crude from the 
Karachuk field. 


CM&M Gas Products Plant, Inc., 
is planning a $700,000 expansion for its 
Wise County, Texas, gas processing plant. 
The project will increase the plant’s ca- 
pacity from 100 MMcf of raw gas per 
day to 150 MMcf. Liquid recovery will 
also be upped. The expansion is slated 
for completion late this year. 


Texas Natural Gasoline Corp. has 
contracted with Gulf Interstate Co., 
Houston, to construct a natural gas 
liquids plant on Columbia Gulf Trans- 
mission Co.’s natural gas line, which ex- 
tends from Louisiana to Eastern Ken- 
tucky. Capacity, exact location, etc., has 
not been finalized and an announcement 
will be made later regarding these de- 
tails. The plant will be placed on stream 
in early 1960. Texas Natural will own, 
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RODUCT CONTAMINATION 


yw ge} = BEFORE IT BEGINS BY USING 


ORBIT FORGED STEEL VALVES 


Because of the non-lubricated positive 
closure seating principle used in the 
Orbit Valve, costly maintenance and 


the possibility of fluid contamination 


carry-over from valve lubricants which 


wil 


lower catalyst efficiency has been 
eliminated. Lubricant is not required 
for any part of the valve’s mechanism 
that comes in contact with fluid being 


handled in cavity of valve. 


Service shown here: Hydrogen Plant — Makeup Unit to Dehydrator. 


Literature: Write Department B for Catalog 58-B 


and Service Manual No. 58. 


Source: Available through your favorite industrial ORBIT 


supply house. 


VALVES 


ORBIT VALVE COMPANY 


P. O. BOX 699 e TULSA, OKLAHOMA e Phone LUther 4-4761 @ TWX TU 925 
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THE CITY ICE & COLD STORAGE co., 
12, GENERAL PATTER'S ROAD. 
MOUNT ROAD, 


MADRAS, 2 
INDIA 


18 August. 1958. 


Messrs. United States Hoffman Machinery Corpn, /-Ya 
Air Appliance Division, PM ats, 
103 Fourth Avenue Sau; 
New York 3, N.Y. 4 
4ug 23 ‘ 
“> 19a 
Subject- pre Centrifugal r 


th motor-direct cou 
Frame No.4008- Type B t Foun 
No.1878-S ‘ 


Gentlemen: 


We are in receipt of your kind enquiry dated 

August 5,1958 regarding the working condition of the above 

blower and motor which were purchased by The City Ice & Cold 

Storage Co, Madras,2 sometime in 1937- Accordingly we take 
fy as under:~ 


pleasure to report to you and certi 

e installation in or factory the above 
that is for nearly 21 years now, 
rfect satisfaction without 


1. Ever since th 
blower and motor in 1937, 
the blower has given us pe 
any; complaint whatsoever « 

2. During this long period of 21 years we never had an 
occasion to open even @ bolt or nut for the purpose of 
cleaning the machine for for the purpose of Looking in 


for any unsatisfactory working > 


3. Beyond greasing the bearings regularly once every three 
months no further attention was ever needed of us; 
and no repairs, removal or replacemem of any single 
part has been made + : 
ie The blower has been working all the 24 hours of the day 
for 9 months in the year, and for the rest 3 months 
4t works 12 hours 4 day: . 
5. The blower and the led) continues to be 
in the same origin allation in 1937 
efficient and long standing 


and we have never co 
blower similar to this anywhere in the market. 


6 Last but not the least, we strongly recommend this blower 
to ice manufacturers all over the world because it is very 
efficient, long stamiing and very economical in use- 

the unit in operation, we shall 


Regarding the actual pictures of 
be attending to this aspect ‘and send you photo copies tn due course: 


Thanki ou for your kind enqui Yours faithfully, - 
ng y y quiry, \ > , Say y> 
riman K.Irani) 


‘or more data on ad J 
F ti vertised products use Readers’ Serv 
” Ss ice Cards, last page 
” 


E IL . <——— 4 . 
ETROLEUN 


In mar 
margins 
variable 
of these 
and dow 


Output 
Wher 
schedul 
delivery 
constant 
Centrifu 
actually 
and are 
ple, the | 
has been 
years W 
any kind 
ditions, } 
24 hours 
and 12 h 
months. 
estimate 
traveled 
the moo! 
than 189 


Efficien 


Econo 
Million | 
is assure 
in propo 


— 





047 see 


without a single repair *"- 
and still going strong! 


In many manufacturing plants, profit 
margins are dependent on a number of 
variables. Perhaps the most significant 
of these is the cost of materials, labor 
and down-time. 


Output up-costs down 

Where operating and production 
schedules depend on the unfailing 
delivery of clean, dry air or gas at 
constant pressure, Hoffman Multistage 
Centrifugal Blowers and Exhausters 
actually reduce costs, save materials 
and are free of down-time. For exam- 
ple, the Hoffman Blower pictured here 
has been in daily use for 22 consecutive 
years without the need for repairs of 
any kind. Despite rugged climatic con- 
ditions, it runs its regular schedule of 
24 hours a day nine months of the year 
and 12 hours a day the remaining three 
months. Over the 22 year period, it is 
estimated that the unit’s impellers have 
traveled the equivalent of 395 trips to 
the moon and back,a distance of more 
than 189,017,047 miles. 


Efficiency with economy 


Economical operation with Hoffman 
Million Mile Blowers and Exhausters 
is assured since power is consumed only 
in proportion to the actual volume of 


— 


air or gas handled. The absence of in- 
ternal wearing surfaces and the lubri- 
cation of bearings in outboard mounted 
housings makes contamination of air 
or gas impossible. Pressure differential 
remains constant throughout the range 
of capacity and air flow is smooth, free 
of pulsation. 


Cutaway view 
‘ of Hoffman Blower. 
Applications 
The.many.production processes for 
which Hoffman Blowers and Exhaust- 
ers provide clean, dry air or gas at 
constant pressure include: 
© air squeegee for continuous liquid 
removal 
® vacuum cleaning 


pneumatic conveying 
continuous drying operations 
agitation of plating solutions 
sewage and industrial waste 
treatment 

ore flotation 

oxidation of oil and asphalt 
combustion 

glass blowing 

raw water ice plants 
production washing of foods 
circulation of liquids 

gas blowers and boosters 

yarn drying 

wrapping, packing and stacking 
machines 

ejection of stampings from 
continuous punching machines 


Free service 


Hoffman Blowers and Exhausters 
are available in many standard sizes to 
meet the toughest service demands. 
Without cost or obligation, Hoffman 
engineers will provide objective recom- 
mendations on units to help reduce costs 
and boost profits in your plant. Send 
now for free brochure AB 104. 


U.S. Hoffman Machinery Corp. 
Air Appliance Division 

103 Fourth Avenue 

New York, New York 


Occasional greasing was only servicing required in 22 years continuous operation. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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engineer and operate the plant, in which 
Gulf Interstate will receive a percentage 
of the net profits after pay-out. 


Union Carbide Corp. plans to build 
a 26.5-million-pound-per-year ethylene 
oxide unit adjacent to its Celene, Italy, 
polyethylene plant currently under con- 
struction. The plant, to be completed in 
1960, is owned jointly with Societa Edi- 
son. 


Petroleos Mexicanos will construct 
two Platforming and three Unifining 
units, a Udex unit for benzene, toluene 
and xylene manufacture, and a Hydrar 
unit for cyclohexane production. Design 
and construction will begin immediately. 
Auxiliary equipment and other petro- 
chemical facilities for agricultural, chemi- 
cals will also be installed at Minatitlan 
and other locations in Mexico. Basic 
engineering will be done by Universal 
Oil Products Co. while detailed engineer- 
ing and procurement will be handled by 
Fluor Corp. Petroleos Mexicanos will 
handle actual construction. 


Aziende Colori Nazionale Affini 
has contracted with Badger Manufactur- 
ing Co. for construction of a 10,000- 
metric-ton-per-year phthalic anhydride 


_ plant at Milan, Italy. Engineering of the 


plant will be completed in July. Con- 
struction of the unit, which employs a 
fluid bed catalytic process, will be fin- 
ished in late 1959. 


The Dow Chemical Co. has doubled 
its polyethylene capacity for the second 
time in a year with completion of a new 
production plant at Freeport, Texas. Ex- 
pansion to double the origi capacity 
was completed last fall. First material 
from the new plant was reported a little 
more than a year after work on site de- 
velopment began. Dow is also building 
om at Plaquemine, La., and Bay City, 
ich. 


Standard Vacuum Oil Co. has been 
named by the Indonesian government to 
develop gas resources in a South Sumatra 
field. The gas would be delivered to a 
proposed government-owned urea ferti- 
lizer plant near Palembang. Capacity 
would be 100,000 tons per year. Stanvac 
will build a 60-mile pipe line to deliver 
5-billion cubic feet per year to the plant 
for 20 years. 


Devrag-Nerag’s Misburg refinery, 
near Hanover, plans to install a combina- 
tion delayed coking, thermal cracking and 
crude unit sometime this year. Engi- 
neered by The Lummus Co., the plant 
will go on stream in 1960. The 21,000- 
bpd facility will produce up to 50 per- 
cent diesel distillate and as little as 20 
percent gasoline and fuel oil. 


Union Carbide Corp. is upping ca- 
pacity of its Whiting, Ind., low-density 
polyethylene plant 410 million pounds 
per year. The increase will take effect 
this summer with completion of an 80- 
million-pound expansion. The firm is said 
to be shooting at inexpensive capacity to 
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a hundred-plus aah, Gans installation. 
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Design, Fabrication, Erection, 
Testing and Repairs 


exclusive interest. We have no other departments. Every thought 
is given to producing the very best tank or vessel possible. Next 
irements—whether 


PORT ARTHUR, TEXAS 





it’s one tank or 


X-Ray Testing 
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HYDROTREATED PRODUCT 


Consistently low catalyst costs for hydrotreating, using Harshaw Cobalt 
Molybdate Catalyst, are possible because the inherent ruggedness and high 
thermal stability of our catalyst permits repeated regenerations while 
maintaining full activity—in one instance 223 regeneration cycles without 
loss in activity. 


This versatile Harshaw catalyst performs efficiently over a wide range of 
feedstocks—from low boiling naphthas to heavy coker distillates. In 
all applications, the long life of our catalyst reflects reduced per-barrel costs. 


For further information contact the Harshaw Branch nearest you. 
Our representative will be happy to discuss with you the application of 
Harshaw Cobalt Molybdate Catalyst to your operation. 


*Based on an actual customer experience to date in a specific unit still operating. 
Its continuing operation will further reduce the 6/10¢ per barrel cost. 


CHICAGO 

CINCINNATI 
CLEVELAND 

DETROIT 
HASTINGS-ON-HUDSON 
HOUSTON 

LOS ANGELES 
PHILADELPHIA 
PITTSBURGH 
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NOW 


wait 
a 
minute... 


Tell me why I can make any 
more money with Houdry’s cat- 
alyst than with someone else’s?”’ 

Quite a challenge . . . coming 
from a chemical engineer who 
knows plant operations inside 
out. As prospective buyer of a 
catalyst, you’d probably ask the 
same question, yourself. 

Well, here’s the answer. 

You may require a catalyst 
for any one of a number of spe- 
cific processes. No matter where 
you buy it, its composition may 
be pretty much the same. 

But composition does not 
prove its earning power. This is 
something that can be done only 
in your process, in your equip- 
ment, in your plant. And that 
is where the experience of your 
supplier counts. 

You make a maximum return 
when your supplier understands 
your needs, and can make his 
catalyst deliver accordingly. Be- 
cause we are process designers, 
creators of catalysts and cata- 
lytic processes, this is a job 
Houpry people know well. 

When you buy catalyst from 
Houpry, you’re buying all the 
benefits of pioneering experience 
in catalysis. Why not tell us your 
requirements, and let us give 
you a more detailed description 
of how we can serve you. 


"UDA 


CATALYSTS 
HOUDRY PROCESS CORPORATION 


1528 Walnut Street, Philadelphia 2, Pa. 








‘\——*Houdry means Progress ... through Catalysis 
| . 
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boost its over-all polyethylene production 
by 40 percent. The first unit authorized 
in the move is a plant at Texas City. 
Carbide is also building a polyethylene 
film plant at Cartersville, Ga. 


Union Carbide Chemicals Co., divi- 
sion of Union Carbide Corp., has dou- 
bled its polyether polyol capacity at 
South Charleston, W. Va. An unusual 
feature of the unit is that all of Carbide’s 
process improvements have been incor- 
porated in its design, providing high- 
purity polyols with a high degree of re- 
producibility. 


E. I. duPont de Nemours & Co. 
plans to build a $20-million plant in 
Florence, S.C., for production of poly- 
ester packaging and industrial film. Con- 
struction will begin this month and be 
completed in 1961. To be built on a 954- 
acre site on the Pee Dee River, the plant 
will double Du Pont’s capacity for the 
material. A similar Du Pont plant is 
under construction at Circleville, Ohio, 
and will be completed early in 1960. 


Societe Chimique des Derives du 
Petrole, S.A. and Union Carbide, Ltd., 
plan to build a 30-million-pound-per-year 
polyethylene plant at Antwerp, Belgium. 
It is slated for completion in 1960. The 
firm recently completed an ethylene 
oxide plant at Antwerp, designed by 
Scientific Design Co. 


Phillips Petroleum Co. has assumed 
control of two Canadian refineries, one 
at Taylor, B.C. and the other at Dawson 
Creek, B.C., previously run by Pacific 
Petroleums, Ltd., its partner in the oper- 
ation. Phillips also took over a Taylor 
natural gas plant. Pacific Petroleum will 
pursue exploration activities in British 
Columbia. The firms plan to expand the 
two refineries to produce a full line of 
petroleum products. 


Union Carbide Ltd.’s Grangemouth, 
Scotland, polyethylene facilities will be 
doubled with installation of a new 30- 
million pound-per-year unit. It will be 
completed in 1960. Carbide is construct- 
ing an ethylene oxide and derivitives 
plant at Fawley, England, which will go 
on stream late this year. The Grange- 
mouth plant will double Carbide’s United 
Kingdom polyethylene capacity. 





Use Readers’ Service 
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317 for more 
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advertised products 
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NEW... 


Jerguson 
Sight Flow Indicators 


nexpensively 
w movement 


youn pipe lines 





Here is a new line of Sight Flow Indi- 
cators . . . easily and inexpensively in- 
stalled in any new or existing pipe line | 
4" to 2” N.P.T. 


The special design of these new indi- 
cators results in a turbulence in the flow 
of liquid, making it easily visible. Several 
types of indicating vanes, installed within 
the chamber, may also be furnished, ac- 
cording to variable conditions of rate of 
flow and viscosity of liquid. For indica- 
tion of minute flows, small Sight Flow 
Indicators with a rotating vertical rising 
ball are available. 


Jerguson Sight Flow Indicators are 
soundly designed, carefully made, and are 
backed up by a company with over 40 
years experience in the field. Available 
in Transparent and Reflex types, in a 
wide variety of materials and linings, 
and with Wedge Type Illuminators, 
Haveg Chambers, Non-Frosting Glasses, 
or other special construction. 


If you have a problem of viewing the 
flow of liquid in a pipe line, it will pay 
you to investigate the new Jerguson 
Sight Flow Indicators today. Send us your 
requirements or write for Data Unit. 





Gages and Valves for the 
Observation of Liquids ond Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities ~ 


Jerguson Tress Goss & Valve Co., Lid., London, Eng. 
Pétrole Service, Paris, France 
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when EXPERIENCE counts 








WOLVERINE TUBE 


Wolverine Tube developed integrally finned tubing (Wolverine 
Trufin) in 1928 and since that time has been the originator of most 
of the available information on finned tube technology. 


Wolverine research has uncovered the most advantageous applica- 
tions of Trufin and has developed the various types of integrally 
finned tube on the market today. 


For the past several years, throughout the country’s major process- 
ing and refining areas, Wolverine has conducted a series of Technical 
Heat Transfer Seminars under the guidance of the top men in this 
field. 


Wolverine Tube has also given special and extensive heat transfer 
and integrally-finned tube training to a number of Technical Sales 
Representatives who operate on a national basis. The services of 
these men are available to the heat transfer industry at large. 
Those desiring specific finned-tube knowledge can also draw on 
Wolverine’s large library of product literature and catalogs. 


There is an American business maxim that says “For qualified 
Suidance you must seek a qualified source.” 


You’ll find that where integrally-finned tubing is concerned 
Wolverine Tube is indeed such a source. 


WOLVERINE ALLOY CODE 


—you can count on 











































WT. /FT. CONVERSION 
FACTOR 
CODE ALLOY (Wr. /Ft. of Copper x 
NO. Conv. Factor= 
Wt./Ft. of alloy) 

ol Copper 1 

25 Admiralty (Type C) -9531 

26 Admiralty (Types B & D) -9531 

28 85/15 Red Brass .9780 

30 Aluminum Brass (Type B) -9319 

40 1100 Aluminum .3032 

41 3003 Aluminum .3065 

50 Nickel 1 

51 70/30 Cupro-Nickel 1 

53 90/10 Cupro-Nickel 1 

54 Monel 1 

60 Low Carbon Steel .8761 

70 Stainiess Steel .8978 


























Example: Wolverine Trufin type S/T 
Catalog No. 60-195065-26 








60 19 5 065 26 
TYPE FINS ROOT WALL ALLOY 
S/T PER DIA. IN 














AT 
INCH 1/8 OF FIN 
INCH 





CATALOG 
NO. 
Wall Root 
o.D. O.D. Thk. Die. 
5/8 60- 194028 .625 .042 .500 
60- 194035 .049 
60-194042 .058 
60- 194049 .065 
60- 194065 .083 
3/4 60-195028* 750 .049 625 
60-195035 .052 
60-195042 .058 
60- 195049 .065 
60- 195065 .083 
60- 195083 .095 
7/8 60-196035*} .875 .054 .750 
60- 196042 .058 
60- 196049 065 
60- 196065 083 
60- 196083 .095 
1 60-197042 | 1.000 .058 875 
60- 197049 .065 
60- 197065 .083 
60- 197083 .095 























oo Vere 


LD. CROSS apraox. AVAILABLE 
SECTIONAL AREA | wr jer. ips. ALLOYS 
in Sq. Inches (Copper) (See Attached Code) 





END FOR HELL AND TUBE INDENSERS 








Each of these men is a highly-trained specialist in the fiek 

NEED HELP WITH of heat transfer. If you have a problem concerning suc! 

HEAT EXCHANGER PROBLEMS? things as design, corrosion, alloy selection, where an 

when to use integrally-finned tube, etc.—don’t hesitate— 

give the one nearest you a call. You can depend fully o: 
his heat transfer knowledge. 


Let These Specialists 
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presented a challenging problem to Tide- 
water engineers. The gas is almost 15 
percent hydrogen sulfide by volume, and 
highly corrosive. In the gas charge, the 
distillate runs about 180 barrels per 
MMcf of gas. Thus the daily output, in 
addition to sulfur, will be 7,480 bpd of 
distillate, 1,040 bpd of propane and 550 
bpd of butane. 

Tidewater and Texaco, Inc., each have 
a 46 percent working interest in the New 
Hope field. Humble Oil & Refining Co. 
has four percent, with the remaining four 
percent split among several holders. 


Hungarian Government is planning 
| to build two 20,000-bpd refineries, one at 
"Szoeny, near Komom, and the other at 
Szazhalombatta, south of Budapest. The 
‘fatter will include a lube plant and will 
gs crude from a projected USSR- 
: t Europe pipe line. The government 
also says that Hungary’s crude output 
goal of 22,000-bpd set for 1960 has been 
“revised to this year’s goal. 


Petroleo Brasileiro is expanding its 
| Mataripe refinery from 10,000 bpd to 
| 42,000. Work, currently is ahead of sched- 
ule, is set for completion in August. The 
plant will be able to process Bahia crude 
to lube oils and paraffin. 


Signal Oil & Gas Co. has completed 
engineering work on $40-million, 40,000- 
bpd refinery to be built either at Hunt- 
“ington Beach, Calif., or at the site of 
Hancock Oil Refining Co.’s burned-out 
Long Beach refinery. Also, construction 
| is to begin shortly at Signal’s Bankline 
'fefinery, Bakersfield, to increase capacity 
| from 8,,000 bpd to 15,000. Plans call for 


‘use at Bakersfield of some undamaged | 


cracking equipment from the Hancock 
| refinery. 


Montecatini Co. is reportedly planning 
to construct its first U.S. plant for the 
manufacture of isotactic polypropylene 
and other petrochemicals. To be built at 
"Neal, W. Va., construction will begin 
this year. The firm has filed a registration 
Statement with the Securities Exchange 
' Commission for $10 million worth of sink- 
ing fund debentures and warrants to buy 
Capital shares of the company. The pro- 
posed plant would have an 11-million- 
| pound-per-year capacity. 


Quaker State Oil Refining Co. is 
expanding its Farmers Valley, Pa., refin- 
ery. The company says the move is being 
made because of increased foreign de- 
| mand for wax, correlated with closeness 
of the plant to the sea. The $400,000 
construction job will up output about 18 
percent. 


Societe Coautchouc Butyl has gone 
on stream at Port Jerome, France, with 
what is reportedly Europe’s first Butyl 
tubber plant. The 20,000-ton-per-year 
plant was engineered by Compagnia 
Technica Industrie Petroli and C F Braun 
& Co. It will market 50 percent of its 
products in France and the remainder in 
the rest of Western Europe. 
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PUMP Round valve surface is 
pega rae Bn Crossbars 


in seat to 


CAPACITY “"""™ 
... AT LESS PUMP SPEED 


ve og Royal Crown 
PUMP VALVES 


It’s a fact. This revolutionary valve increases pump volume with 
less pump speed! Here’s how the Royal Crown Valve operates: 
Valve is guided by a frictionless ball stem (not a rigid guide) 
which allows it to oscillate and turn freely with the fluid stream 
with a minimum of resistance. This means you can pump a 
greater volume at a slower pump speed for maximum pump 
efficiency and economy. Royal Crown Valves have only three 
separate parts which assures long, trouble-free service. They 
are adaptable to all reciprocating pumps and all liquids. 
Write for literature and engineering data. 


Ball-guided valve rotates 
and swings with each 
stroke of the pump. Each 
turn, each swing a lapping 
action —a continuing per- 
fect seat. 


Free vertical action assures 
instant opening and clos- 
ing. Ball stem is a friction- 
less guide. 


The Pump Valve 
with 1000 Seats 


EACH TURN 
EACH SWING 
A PERFECT SEAT 


Mm Ww BALDWIN-LIMA-HAMILTON CORPORATION 
AD/JEN WORKS / construction equipment pivision 
14120 E. ROSECRANS AVE., P.O. BOX 38, LA MIRADA, CALIFORNIA 
BALDWIN-LIMA-HAMILTON CORPORATION, LIMA, OHIO 





1856 Frick Steam Emig ONE NAME, One Independent ”°"%, fameeser 


Company, One Standard of 
Excellence Since 1853 


We're decidedly in business at the 
old stand, under the same experienced 


management as heretofore, and wel- : 


come the chance to serve both old and 
new customers. Let us quote on your air 
conditioning, refrigerating or ice-making 
needs: write .. . 


Steam-driven com- 
pressor in service at 
Peoria, tll., 60 


Enclosed compressors, 
introduced 1915, 
have useful life of 
40 years 


Frick heavy-duty ecttaiiding compressors have operated 30 years at “ECLIPSE” machines handle any 
Celanese Corp., Amcelie, Md. refrigerant at any temperature. 


For more data on advertised products, use Readers’ Service Cards, last page 
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World refining capacity, excluding U.S., Canada, U.S.S.R., Eastern Europe and China, is shifting away from resource areas. 


“Construction Boxscore” data reveal . . . 


Now New Refineries Are Nearer Market 


Refineries outside North America 
and the Soviet sphere are more con- 
centrated now in marketing areas than 
in areas near the petroleum resources. 
Many factors influence the economics 
of refinery location. Among them are 
plant size, refinery yield pattern, de- 
mand pattern, transportation costs 
and political considerations. Here is a 
summary of some aspects in the inter- 
relation of size and location. 


World refining capacities outside 
North America, U.S.S.R., Eastern Eu- 
rope and China in 1939, 1951 and 
1958 are shown in Figure 1. The year 
1951 is reported as the mid-point of 
post-war refining construction. These 
data are broken down into geographic 
areas in Table 1. 


Resource refineries primarily con- 
vert crude oil, at or near the oil field, 
into petroleum products for shipment 
to distant markets. Local demands are 
met but these are usually too small to 
have much influence on the over-all 
picture. But there are instances where 
local market demand has risen so rap- 
idly that refineries in that area have 
ceased to be resource (export) refin- 


216 


eries, and have become market refin- 
eries:. Burma and Mexico are ex- 
amples. 


Market refineries are plants at or 
near the centers of consumption, and 
located to serve a particular area. In 
the U.S. and in other areas such as 
Rumania, Western Germany, Austria 
and Poland, there are landlocked oil 
fields where local consumption also 
exists. Then the refineries actually in 
or near oil fields distribute their prod- 
ucts locally. They are, in terms of this 
report, market oriented. 


intermediate refineries are plants 
built between one or more sources of 
crude oil supplies and a number of 
markets. This is to provide flexibility 
both for the sources of supply and the 
markets. Most of these intermediate 
refineries, while serving more-or-less 
distant markets, have some local mar- 
ket to supply (in the case of the Ca- 
nary Islands and Aden it is a substan- 
tial bunker business). Also in the 
intermediate category fall, to varying 
degrees, refineries such as those at Au- 
gusta (Sicily), Naples and Pernis 
(Rotterdam), plus some plants in the 
U.K., in Southern France and in Aus- 


tralia. Quantities of petroleum products 
exported from a country were used to 
estimate the part of refinery capacity 
working for the local market, and that 
working for markets that need onward 
transportation. This cannot be alto 
gether accurate, but it shows the size 
of capacity which would fall into the 
intermediate class. 


An increase in capacity of more 
than four times is shown for refineries 
in the selected areas between 1939 and 
1958. Of this total growth, the capac- 
ity of resource refineries is a little 
more than double what it was, while 
market refineries have increased eight 
times and the intermediates have risen 
from nil to more than nine percent 
of the current total. 

The last column of Table 1 covers 
estimated capacity in 1962. It shows 
a trend toward yet more market- 
oriented refineries. 


Demand structure of a market can 
have a great influence on a market- 
oriented refinery. Such a refinery can 
supply more distant areas of con- 
sumption only by way of crosshauls or 
even backhauls. This involves trans- 
port more costly than if the supplies 


PETROLEUM ReEFINER—V ol. 38, No. 7 


Lay 


Layne 
the com 
services 
selection 
screens, 
search s' 
of wate: 





Layne pumps top more producing water wells 


Layne Pump Design, manufacture and installation are only part of 

the complete water service offered by the Layne organization. Other WORLD'S LARGEST 
services include: Initial surveys, explorations, recommendations, site 

selection, foundation and soil sampling, well drilling, well casings and 

screens, gravel wall wells, construction of water systems, complete re- | LAYNME & BOWLER , INC., MEMPHIS 
search staff and facilities, maintenance and service, chemical treatment Offices and Factory «© Memphis 8, Tennessee 
of water wells, water treatment. Write for Bulletin No. 100. LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 


WATER DEVELOPERS 



































PH under pressure...high or low 
pressure, hydrostatic head... Beckman 
Reference Electrodes are the very heart 
of superior pH measuring systems under 
pressure extremes. % Pressurized refer- 
ence electrodes open new areas of pH 
control...in process streams up to 100 psi 
...at temperatures up to 212° F...where 
only hydrostatic pressure is required... 
for accurate measurements from 0 to 14 
pH. A comprehensive line of mountings 
offers a variety of pH system installa- 
tions. %§ Beckman pH accessories, meters 
and electrodes are available through 
leading recorder companies. For detailed 


information write for Data File P-7 -25. 


Beckman: 

Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, 
Fullerton, California 


It’s a Fact: Three separate plug-in components 
in the Model W Industrial pH Meter allow easy, 
quick maintenance, even by untrained personnel. 
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TABLE 1—World Refining Capacity 


(Excludes U.S.A., Canada, U.S.S.R., Eastern Europe and China) 
REFINING CAPACITY, THOUSANDS OF BARRELS PER DAY 
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293 
1,836 






































were organized in a “straight line” 
_ between the resource and those other 
' markets. Thus it is imperative to build 
' such refineries in areas where the de- 
' mand pattern for the several main 
products is in line with the yield pat- 
| tern of a technically and economically 
| viable refinery. 
Transportation is another important 
factor in deciding where to locate a 
refinery. In favor of resource refineries 
_ is the fact that to transform crude oil 
into products one has to use some of 
it as refinery fuel, and losses are bound 
to result. Depending on the type of 
refinery, the two together involve five 
to ten percent of crude input. The 
fact that no (or little) freight is in- 
volved if the crude is processed at or 
near the source results in these losses, 
and the refinery fuel being less costly 
than if the whole-crude had to be 
carried to distant refineries. An excep- 
tion would be a case where there is a 


more economic fuel such as natural 
gas available to the refinery locally. 
A point in favor of near-the-market 
refineries lies in the relation of crude 
transportation costs (to a refinery) 
and distributing products (from the 
refinery). Since the early days of the 
oil industry, shipping of crude has 
been cheaper than that of most pe- 
troleum products, because tanker 
freight is lower for “dirty” than for 
“clean” cargoes. This was because of 
cleaning costs, the need for a clean 
tanker, and the higher degree of cor- 
rosion involved in carrying white prod- 
ucts. 
An inverse move pushing refineries 
back to a point nearer the resource 
and away from the markets would be 
the introduction of products pipelines 
in Europe. Today, there is in opera- 
tion only one for non-military use, 
that from the lower Seine refineries 
to Paris. But there are plans for others. 


Political considerations must be 
made. The desire to create a national 
industry plays a big role in locating 
refineries. These political elements may 
no longer express themselves in the 
form of discriminatory legislation or 
straight customs protection. Neverthe- 
less, a nation must save foreign ex- 
change by having refineries within its 
borders so it can draw on different 
crude sources. This is a safeguard to 
international politics and trade ne- 
gotiations. 

Thus a combination of technical 
and political considerations has shifted 
the general preference away from the 
resource-oriented location, although 
the situation is still in a state of flux. 


Exerpted from _a paper entitled “Cur- 
rent Economic Trends in Location and 
Size of Refineries in Europe,” by P. H. 
Frankel and W. L. Newton, Petroleum 
Economics, Ltd., London, as presented be- 
fore the Fifth World Petroleum Congress, 
New York City, June, 1959. 
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With a 
=A Cc & Computer you can 
TORTURE A 
CAT CRACKER ... 
simulate 
any dynamic problem! 




















New solid-state computer and desktop X-Y plotter. 
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These men are simulating the performance of a 
catalytic cracking tower on a PACE Electronic 
Analog Computer. They are developing the 
ideal combination of pressure, temperature and 
flow for better process control and improved 
refinery efficiency. 


This ability to study dynamic characteristics on 
electronic analog computers and to test equipment 
to destruction before it is built—is aiding a variety 
of industries in upgrading processes and developing 
new designs. Analog computers simulate machine 
or process performance and chart accurate 

graphic pictures of what happens under extremes 
of speed, pressure, temperature, etc. When 
destruction or breakdown occurs, the reason is 
clearly indicated. This helps engineers to 
“design-out” problems before pilots or prototypes 
are built. It means new and safer methods of 
operation can be found—with less engineering 
time and expense. 

Electronic Associates, the world’s largest 
manufacturer of general purpose electronic analog 
computers, offers a complete line of analog 
computing equipment and accessories. And you'll 
be surprised to learn how easy this equipment 

is to operate. 


To help you solve specific problems and gain 
first-hand knowledge of the benefits of analog 
simulation, EAI operates three Computation Centers. 





Here, experienced analog specialists and the 

most advanced equipment combine to provide fast, 
practical solutions to your most complex 

problems. For additional information, write 

for Bulletin CC-821C. 

If you would like information on how actual 
problems were solved with PACE Analog Computers, 
mention your field of interest and we'll send 
appropriate literature. 


Outstanding career opportunities for engineers 
with proven ability — résumés invited. 


‘SMART EMIT 
ELECTRONIC ASSOCIATES, INCORPORATED 


Long Branch, New Jersey 


For more data on advertised products, use Readers’ Service Cards, last page 221 














Steam trap dependability is a matter of 
what the manufacturer puts into the trap 


ARMSTRONG TRAPS 
ARE DESIGNED AND MADE 
TO GIVE YOU DEPENDABILITY 





Armstrong Traps provide the most 
advanced development of the time- 
proven inverted bucket principle. Sim- 
ple, but effective, there isn’t much that 
can go wrong. 





1. Efficient, proved 
operating principie 








Armstrong Tra — ives big 
Armstrong Trap de e mech- 
anism is virtually re All body 
styles are easy to inspect and main- 
tain without removal from the line. 


2. Good design Carbide & Ca 


Champlin O 4 
Continental C 





Only the best goes into Armstrong Dow Chemica 
Traps. Bodies are close grained 30,000 Du Pont. . . 
tensile iron castings or high quality 

forgings. Working parts are all tough, a 
corrosion resistant stainless steel. frates.. 


3. Highest quality 
materials of construction 











Armstrong Traps are made by crafts- 
men who take pride in their work. 
Careful inspection and frequent check- 
ing insure the quality of the trap. 





4. Good workmanship 








Your problem has probably been solved 
already in the extensive experience of 
the Armstrong engineering and sales 
organization. You can be sure of sound, McBride Refi 
dependable recommendations. 


5S. Application 
know-how 


Monsanto. . 


Your local Armstrong Representative can show you P 
what Armstrong dependability can do for you. Call Phillipe Chet 
him today or write direct. 


Phillips Petre 
Runnels Gas 

& Texas G 

Shell Oil... . 


860 Series for 800 Series, i . 880 Sertan, 200 Series, Forged Steel Series Shell Chemic 
low pressure side inlet, side inlet, integral bottom inlet, for high pressures, 
heating service. side outlet. bottom outlet. strainer. top ovtlet. high temperatures. 


Sinclair Refir 
The 48 page Armstrong Steam Spencer Che 
Trap Book tells how to correctly Sunray Mid 
size, install and maintain steam . 
traps for any pressure, any tem- ARMSTRONG MACHINE WORKS 


ture, load plus full cat- 
reat une oo rpeement ‘Steam 8524 Maple Street Three Rivers, Michigan 
Traps. Ask for Catalog K. 4 


* First ap 
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Producing high-test jet fuel to satisfy today’s Air Force requirements is one of 
the vital responsibilities of Champlin Oil & Refining Co.’s Enid, Oklahoma plant, 
shown above — providing a continuous flow of this strategic material. 
Another important function of the Enid plant is the production of high octane motor fuel, 
processed to the needs of modern high-compression engines for dependable 
“over-the-ground” power. 
High-octane production at its Enid plant is centered in Champlin's HF 
alkylation unit, wherein Western Heat Exchangers are a major 
factor in the production of the alkylate blending component 


used in the manufacture of this dependable fuel. The HF alkylation 
EST E RN unit was designed and built by Badger Manufacturing Company. 


Western Heat Exchangers have become a 
significant factor in all phases of the process 
industry. A Western representative is wait- 
ing to show you why. 








OCTANE RATING !S DETERMINED by running fuel samples in a single-cylinder test engine, like the one that’s shown in operation. 


ACCURATE 
QUALITY CONTROL 
ia EASIER 
WHEN STILLS ARE 


EQUIPPED WITH AN AIR PREHEATER 


Average product ratings are up as 
much as two octane numbers at one 
East Coast refinery, because their 
Air Preheater permits maximum 
utility and completely accurate con- 
trol of advance design units. At this 
refinery, the ability to control prod- 
uct quality accurately resulted in an 
extra annual income of $58,000. 
You can get continuous peak per- 
formance from the most modern heat 
transfer system with a Ljungstrom 


gas-to-gas regenerator. A Ljung- 
strom can recover as much as 1000° 
F heat from the exhaust of stills or 
boilers. Instead of letting this heat 
escape up the stack, the Ljungstrom 
returns it to the furnace combus- 
tion air. 

Hotter combustion air can boost 
the output of a pipe still, too — by 


e THE AIR PREHEATER 


CORPORATION 


60 East 42nd Street, New York 17,N.Y. 


as much as 25%. Or, it can cut your 
fuel bill by an equal amount. Some 
plants have “written off” the cost 
of their Ljungstrom in 9 months. 


Here’s documented evidence. One com- 
pany’s fuel savings with a Ljungstrom 
Air Preheater are factually described 
in a published magazine article by O. F. 
Campbell. A reprint of this case his- 
tory is yours free. Simply write to Air 
Preheater Corp. 
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Exp. Compressor 
ae eg Fractionator 
Crude Dist 1 














Constr 
Under Constr 


Late 1959 
Late 1959 
Late 1959 











Kel 
Foster 











Europe and Africa 











COMPANY 


Plant Site 


Project 


Daily 
Capacity 





AUSTRIA 
Austrian Oil Adminis- 


tration 
Danubia Petrochemie 
A.G. 
BELGIUM 


ENGLAND 
British Petroleum. . . 


Esso Petroleum. .... 


Imperial Chemical 
Industries 
Gas 


Malta Board 
Mobil Oi! Co., Ltd... 
M to 


Shell Refining 








Sdereshet near 


ienna 
Sehwechat near 
Vienna 


Antwerp 
Las Palmas 


Milford Haven 


ester 
ven 


Stanlon 


Crude Dist! Cat Reformer, Gas 
Recovery. Chemical 
Polypropylene 


*Polyethylene 


Ammonia 
*Ammonium Sulfate 


Hydrofiner II 
Udex 


*Exp. Refinery 
Steam Cracker 
Butene Dehydrogenation 
Ethylene Recovery 
Butadiene Extraction 
Powerformer 
Sulfur 
*Atmospheric Distl 
Powerformer 
Hydrofiner 
Electric Coalescer 
Other Auxiliaries 
“Electrostatic Desulfurization 


Refinery Tail Gas Reforming 

Pressure Oil Gasification 

Exp. Ethylene 

Ethylene Oxide 

bs § izer & Gerboto 
Modifications 


Hydrodesulfurizer 
Udex 








35,000 bbls 
7,000 bbis 
11,000,000 Ibs/yr 
15,000 tons/yr 
90 tons 

365 tons 


10,000 bbis 


40,000 It tons/yr 
21,000 bbis 

60 tons 

100,000 bbls 
16,500 bbls 
16,500 bbis 
1,150 bbls 

1 Mmef 

5,000 bbis 
15,000,000 Ibs/yr 
36 Mmef 

7.5 Mmscf 
30,000 tons/yr 








Complete 
Complete 


Under Constr 


Under Constr 
Under Constr 
Under Constr 
Under Constr 
Under Constr 


Engineering 


Under Constr 


Projected 











Union Carbide 
Uhde 
Uhde 


Kellogg 


Lummus 
Foster Wheeler 


Foster Wheeler 





Union Carbide 
Uhde 
Uhde 


McAlpine, 
Wimpey 
McAlpine, 
Wimpey 


Foster Wheeler 
Lummus 
Foster Wheeler 


Foster Wheeler 


Kellogg 
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continuo 
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PRINCIPI 
For all c 
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compar 
duces cc 


VERSATI 
As the 1 
measure 
range. V 
unique 

scope of 
SELECTIN 
Various 
tivity. 7 
number 


and mo 
*Trademar'! 


INST 








PARTS /BILLION 


fletection of gases and vapors in air or process streams 


' a A 
i+ ¢ aatetealtattc r NOW Talelmirtatala nr iment f m MSA 
i ~ | - | j itil | 
ILO 1GdGolUIc UW OV CW IUINZGLIUIT Na a 
d A ae 
( +f 0,: HCN-N,O 
atk € gases as 
ydrazine * amine 
J 110ge ted cn r ateaq nya aroon 
olelemmi-ada-imelisialel— 91401-2408 41-481 


... the M-S-A® BILLION-AIRE* ANALYZER 

continuously indicates and records contaminants listed above 
in the range of parts per billion to parts per million 
PRINCIPLE OF OPERATION 

For all of the above listed applications except oxygen meas- 
urement, the gas of interest is converted to an aerosol before 
introduction into the measuring system. 

The M-S-A Billion-Aire measures electrically, in a spe- 
cially designed ionization chamber, any decrease in the con- 
ductivity of the treated gas samples caused by removal of 
ions by the particulate. A radioactive material (of a strength 


comparable to a luminous watch dial) in the chamber pro- 
duces continuous ionization. 

VERSATILITY 

As the name implies, the M-S-A Billion-Aire continuously 
measures traces of gases and vapors in the parts per billion 
range. We could rattle off a hundred and one uses for this 
unique ionization detection system if space permitted. Its 
scope of capabilities is extremely widespread. 

SELECTIVITY 

Various sensitizing techniques assure a wide range of selec- 
tivity. This new instrument already detects a substantial 
number of gases and vapors. The number increases as more 


and more new sensitizing techniques are introduced. 
*Trademark 


nickel carbony 


tnhyiene cnioriage - ethylene Dromide 


ind some insecticides 


Pislemlsm-lelelidlels 


tetra-ethy! iead 


and even oxygen in non-electro-negative gases 


ACCURACY 


Sustained accuracy of the M-S-A Billion-Aire is provided 
by use of a compensated detection system incorporating two 
similar ion chambers. One is supplied with reagent or con- 
verter. The other, with parallel flow of untreated sample gas. 
The response of the instrument is practically independent of 
flow rate. 


THE MSA INSTRUMENT SPECIALIST 


He has the facts. Over thirty years of delving and anticipa- 
tion in the field of gas analysi¢- have helped our company 
prepare this man. Ask him for specific information on the 
M-S-A Billion-Aire. And write ugfor helpful literature. 


B F 





A. M-S-A® LIRA Infrared Analyzer 
B. M-S-A® Inert Gas Analyzer 
C. M-S-A® Combustible Gas Analyzer F. M-S-A® Water Vapor Recorder 


D. M-S-A® Gas Thermatron 
E. M-S-A® Oxygen Indicator 


JVK\ cin us 
INSTRUMENT DIVISION . Mine Safety Appliances Company « Pittsburgh 8, Pennsylvania ett OPN wt 





$$ eee 
































. is a new PFAUDLER PERMUTIT program provid- 
ing a modern, imaginative approach—plus the spe- 
cialized materials and equipment—for handling and 
processing more profitably the liquids and gases 
which are the lifeblood of our manufacturing economy 


FLUIDICS includes: corrosioneering © water treatment e 
waste treatment e reactions © polymerization ¢ ion ex- 


EFLUIDICS 


change ¢ fluid analysis, metering and control ¢ agitation « 
evaporation e distillation ¢ drying ¢ blending ¢ valving 
e flow rate control ¢ piping ¢ storing « centrifuging « 
filling ¢ heat transfer, etc. 

Whenever you have a fluid-handling problem, look to 
this Pfaudler Permutit FLUIDICS program for the best 
solution. 

For copies of bulletins mentioned, write our Pfaudler 
Division, Dept. PR-79, Rochester 3, N. Y. 





During recent months the FLUID- 
ICS program has introduced some 
startling innovations and improve- 
ments in equipment, materials and 
methods. Here are a few highlights 
of recent developments from our 
Pfaudler Division. 





30% more thermal shock resistance 
was the keynote of our announce- 
ment of new Glasteel 59. Now you 
have the protection of a 260° F. tem- 
perature differential at a vessel op- 
erating temperature of 250°F. Also 


20% greater abrasion resistance. 


Fully corrosion resistant to all acids 
except hydrofluoric. Alkali _resist- 
ance twice that of hard glass lab- 
ware. Now standard on all Pfaudler 
equipment. Request Bulletin 980. 





i BNC EIR nr a ie 


Glassed ductile iron fittings* with 
strength comparable to Glasteel’s. 
60,000 tensile, 45,000 yield, 15% elon- 
gation. 2% to 3 times stronger than 








conventional gray iron after glassing. 
Thermal shock resistance compara- 
ble to Glasteel’s; same is true for 
corrosion resistance. 45° and 90° el- 
bows, tees, crosses in 1}, 2, 3, 4, and 
6-inch sizes. Request Bulletin 977. 
*Pat. Pending 





Large titanium, tantalum, zirconium 
equipment now available. New tal- 
ents and welding methods like those 
used to make inert gas chamber 
shown now make it possible to spec- 
ify large Pfaudler vessels made from 
the wonder metals. 134 sq. ft. heat 
exchanger, 23-foot scrubber column, 
and petroleum burner are among 
units already in operation offering 
excellent corrosion resistance and 
long service life. Specific inquiries 
welcomed. 





New BH drive lasts longer, aligns 
faster, runs quieter. Wider bearing 
spread cuts shaft whip and run-out. 
Pilot fit assures perfect alignment. 
All anti-friction bearings. No oil 
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leakage. Install either stuffing box or 
mechanical seal without removing 
drive from vessel. Request Bulletin 
972. 





Tantalum bayonet heaters. Offer 
100% corrosion resistance for prac- 
tically all chemical processing appli- 
cations. They give optimum heat 
transfer, too, because tantalum’s high 
tensile strength permits an extremely 
thin tantalum envelope over the in- 
ner steam ejector tubes. No fouling 
factor to consider. Standard sizes: 
1%” tubes in lengths to 72” in clus- 
ters up to 5 units; 2” tubes in lengths 
up to 84” in clusters up to 4 units. 
Heat transfer areas to 15 sq. ft. Re- 
quest Bulletin 978. 


Pfaudler has manufacturing plants 
in Germany (Pfaudler-Werke A.G.), 
Great Britain (Enamelled Metal 
Products Corp. Ltd.), Canada (Ideal 
Welding Co. Ltd.), Mexico (Artea- 
cero-Pfaudler, S. A.) and Japan 
(Shinko-Pfaudler Co., Ltd.), and 
four plants in the U.S. Sales Offices 
and representatives in leading cities 
throughout the free world. 


PFAUDLER 
PERMUTIT 
INC. 


Specialists in FLUIDICS... 
the science of fluid processes 
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Soc. Nationale 
PetrolesD'A 
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Ministry of C 
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Chemische W: 
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Deutsche She 


Erdolchemie 


Feldmuble. .. 
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Petroles BP 
Soc. Nationale des 
Petroles D’ Aquitaine 


Sulfur Recovery Phase II 
Sulfur Recovery Phase [II 
Sulfur Recovery Phase IV 
"Gas Plant Sections 4 & 5 
Ethylene 





EAST GERMANY 
Ministry of Coal & Catalytic Oil Gasification 


WEST GERMANY 
B.P. Bensin und 


Pet - Refinery 
Buna Werke Huels.. . Krei Synthetic Rubber 


Ethylene Oxide 9,000,000 Ibs/yr 


Polyethylene 6,000 tons Planning 
“Platiormer, Sulfur Recovery | 4,800 bbls." Ragnesring 


"Delayed Coker 
Selective Cracker 
Natural Gasoline 
Refinery with 

Crude 

Cat Reformer 40,000 bbis seeeeeeee+ | Under Constr 


30,000 bbls | Under Constr 
"Ethylene . | Complete “< Lurgi/Linde Lurgi/Linde 








3,000 tons 
21,000 bbls Engineering 


Ethylene Oxide «+esseeeee | Complete 8D Farbenfabriken 


Bayer 
Ethylene Glycol Complete Farbenfabriken | Fartenfabrikep 
ayer Bayer 


Propylene Oxide oh | Under Constr Farbenfabriken | Farbenfabriken 
| Bayer Bayer 
Ethylene Under Constr p S&W 
Ethanol Under Constr | S&w 
Butadiene /; ; Engineering ee gale 
Gasoline Selective Hydrogenation | / U Constr BP/Lurgi 
Steam Cracker ....+. | Kooks Still 





S&W 


Under Constr 
Under Constr 
Propylene phate tid Usk Under Constr 
Heating Oil Sweetening Complete 
Solvents Hydrofiner Complete 
Ethylene Engineering 
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SOUTH AFRICA 
Cal 


Mobil Overseas, 
Caltex BP ~~ 


Kutahya 








*Phthalie Anhydride 
Polyethylene 
Styrene Monomer 
Ethylene 

Chey Anhydride 
Hydrofiner 





Cat Reforming 
Cat H 


Lube Exp. 

Exp Nee ar 
\p. Formaldehyde 
Petrochemical 


*Ammonia 
Ethylene 
Treating 

Carbon Disulfide 
*Naphtha Stabilizer and Splitter 
“Polyethylene 
Butadiene 


Styrene 
Refinery 


Refinery 
*Ammonium Sulfate 
*Ammonia 


* Hydrogen 
"Fuel Gas 


*Formaldehyde 
Lube Oil 
Natural Gas Tresting 
trochemi 
Synthetic Rubber 
Polyethylene 


*Ethylene 
Cumene 


Phenol 
“Gasoline Treater 
Copper Chloride 
Kerosine Treating 
Deethanizer 
*Polyethylene 
Ethylene 


Gasoline Treater 


Refinery 
*Exp aenoey Levene 
Hydrofiner Boiler Plant 
"Two Stage Crude 


Refinery . 


Ammonium Sulfate 





Sulfuric, Nitric Acid 
Refinery 


33 
4 


5 
FE 


gees 
gg tit 

















Power Gas 
Power Gas 
Power Gas 


SD/S&W Ltd 


Foster Wheeler 











Foster Wheeler 


Bechtel 
Power Gas 





Foster Wheeler 
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CATALOG F-10 
Vogt stainless and 
alloy steel materials 
are shown in their ap- 
plication to specific 
types of piping prod- 
ucts in this 432 page 
catalog. 
Write for a copy on 
yous company letter- 
ead. Address Dept. 
24A-FPR. 
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(AAA E Utada / AF lhh,. 7 / 


“STAINLESS 


Ap genet PUP POs sp ry y \\y" 
\ \ Es 


4 i ‘' AND 
ALLOY STEEL 


Valves, Fittings 
and Unions 


IN STOCK AND READY TO GO! 


BE SURE to consult the new Vogt Catalog 
F-10 when in need of top quality forged 
stainless and alloy steel piping products for 
severe operating conditions. 


The complete Vogt line includes sizes and 
types to fit your process requirements with 
high resistance to corrosion, complete free- 
dom from product contamination, and long 
service life. 


HENRY VOGT MACHINE CO. 
Louisville 10, Ky. 


SALES OFFICES: 


New York, Chicago, Cleveland, Dallas, Camden, 
N.J., St. Lovis, Charleston, W.Va., Cincinnati 


For more data on advertised products, use Readers’ Service Cards, last page 









































on-the-spot ery of rings 


AUPP 3 te te 


Met ve 


Dependable performance in all oil and gas applications 


Koppers Piston Rings are now available in the field 
in a complete range of materials and a wide 
selection of types and sizes for every application in 
the oil and gas industry. 


To gain trouble-free performance, lower operating 
costs and less frequent down-time, select 
Koppers Piston Rings—the choice of many original 
equipment manufacturers. 

Koppers Piston Ring dependability, in even the 
most rugged applications, is backed with 
38 years of experience in manufacturing rings of 
predictable performance. 

If you have a ring problem, consult your Koppers 
field agent or write: Koprpers Company, INc., 
Piston and Sealing Ring Department, 

4907 Scott Street, Baltimore 3, Maryland. 

Send now for Koppers recommended 
Piston Ring Set-Ups applicable to the engines 
which you operate. 


KOPPERS Sales Offices 
and Agents in these 
convenient locations: 


Koppers Co., Inc. 
District Sales Office 
318 N. Pearl St. 
Dallas 1, Texas 


Lynn Elliott Co. 
371 M & M Bidg. 
Houston 2, Texas 


Tri-State Industrial 
Supply Company 
520 Hawkins Way 

El Paso, Texas 


Nolan Sales Corp. 
421 N. Cincinnati St. 
Tulsa 20, Oklahoma 


D. G. Silvey Co. 
316 E. Kings Highway 
Shreveport, Louisiana 


Sample Bros. 
2010 Big Bend Blvd. 
St. Louis 17, Missouri 


Sample Bros. 
6315 Brookside Plaza 
Kansas City 13, Missouri 








AMERICAN HAMMERED 
INDUSTRIAL PISTON RINGS 


Engineered Products Sold with Service 


For more data on advertised products, use Readers’ Service Cards, last page. 
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COMP! 
Turkish G 
UNION OF 
AFRIC 


Standard-Vac 


YOUGOS!I 
Yougoslay Gc 
ment 





TRAD 
Iran Governn 


TRAC 
Iraq Governr 


ISRAE 
Fertilizers & | 


KUWA 
Kuwait Oil. . 


NEUTRAL 





COMPA 
HONG Ki 


Idemitsu Kosa 


Japan Syathet 
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COMPANY 


Project 








Turkish Government. . 
UNION OF SOUTH 
AFRICA 
Standard-Vacuum. ... 


YOUGOSLAVIA 
Yougoslav Govern- 
ment 









































COMPANY 








Oil- 


ISRAEL 
Fertilizers & Chem- 


KUWAIT 


Dev. 
SAUDI ARABIA 


SYRIA 
Syrian Government... 





Gas 
Refi Revamp Crude Topping; 
vanes ee? Fran Bk 
ing Asphalt 
Ammonia Exp. Fertilizers 


Hydrobon Platformer 
Crude Strippi 


Ammonia 
Urea 


a 


Refinery 




















Complete 
Complete 


Complete 
Engineering 
Under Constr 
Engineering 
Planning 





1961 
Mid 1959 
1961 


August 1959 











| Foster Wheeler Ms 


. | Foster Wheeler 


| Foster Wheeler 
Foster Wheeler 


Procon 
| Procon 


Parsons 


Chemico 
Kellogg /Staff 
Staff 


Technoexport 
Prague 


| Bechtel-Kuwait 
Bechtel-Kuwait 


Parsons 

Chemico 

Staff 

Staff 

Technoexport 
| Prague 








Far East 











COMPANY 


Project 


Estimated | 


Status 


| Probable 
Completion 


E 


| ¢ 








iong Kong 
Gas 


INDIA 
Alkali & Chemical 


of Indi 
Indian Government. .. 





Cat Oil Gasification 


Polyethylene 
Refinery 
Ammonia 


Asphalt 
*Urea Fertilizer 


Styrene Monomer 
*NH, Synthesis Gas 


Topping & Vacuum 
Polyethylene 
Unifiner 
*Topping 


Butadiene & GR-5S Rubber 





| 120 tons 





Under Constr 


$6,300,000 
15,000 bbis | $17,000,000 | 


120 tons 
120 tons 


125,000 tons/yr 
330 tons 


50 Metric tons 
50 Metric Tons 








Under Constr 


Under Constr 


| Under Constr 
| Under Constr 


| Under Constr 


| Under Constr 
| Under Constr 


| Under Constr 


Under Constr 
Under Constr 
Under Constr 


Complete 
Complete 


Peeal 
Under Constr 


| Autumn 1959 


Dec., 1959 
Nov 1959 


Mid 1959 
1959 


Mid 1960 
1959 





Power Gas 


| Rumanian 
Government 
Uhde 
Pintsch /Bamag 


CECIP 
| Parsons 
Foster Wheeler 


Dow 
/| Chemico 


| UOP; 1G C 
ujinagata 
Shi 

UOP/JGC 

Houdry ae: 


Esso Catalytic; 
| Good-| Chiy 
| year 





| Power Gas 


| 

| Simmon Carves 
Rumanian 
Government 
Uhde 
Pintsch/Bamag 


| John Thompson 


| Parsons 


| Foster Wheeler 
Dow 
Chemico 





* First appearance in tabulation. 


July, 1959—-PeTROLEUM REFINER 


Construction BOXSCORE Continued on Page 236 


235 








































































































COMPANY Plant Site Project Capacity Cost Status Completion | Licensor} Engineering Centracter 
) oN MA Iwakuni FCC One 5,500 bbls | .......... Engineering Early 1960 We 5 CONG. WcascecepSn dbase 
Cracker Revamp) 4,500 i SE Fae Wis sus cate Eten teat iasks» 
acuum Disti. 8,400 bbis Early 1960 a ne cs ee oe 
yg rg Ph Je a a ee eee}. OR Skanes EE CE Wee chabodens Uhde Uhde 
Co., Ltd m~ 
Gries- 
Marusen Oil......... Matsuyama Udex 1,500 bbis $2,200,000 UOP 
Benzene 6,000 tons/yr | .......... vOP 
Toluene 4,000 tons/yr | .......... UOP 
Kylene 4,000 tons/yr | .......... UOP 
Oxidation — 20 tons $4,000,000 8D 
Benzoic Acid : O00tons/yr |... - nee eee 8D 
Phthalic Acid Anhydride 2.245 tona/yr | |. ........ 8D 
leophthalic Acid 5,600 tona/yr | .......... 8D 
Crude Topping "a4 25,000 bbls | $1,400,000 pine 
Miteui Petrochemical | IwakuniCity | TerephthalicAcid 8 = | ...........0..] 5, rope sD 
Industries 
See Se es RRS 8D 
COO Retains, Sor ancs | a Pee ig a Ba oe 
aR Rate ECAR, FARO A: Se CR 2 aR 
= ©) eee b2 tena, SD 
"Ethylene 76.7 tons $28,000,000 S&W 
olyethy| 8 tons BASF 
Ei 
Nippon Petrochemicals} Kawasaski Bile 25,000 tons/yr pe Engineering Spring 1959 | S&W | S&4W;JGC BaWid Gc 
iene 5,000 
SBA & Sumitomo Niihama City [*Acetylene-Ethyiene | ww. cece ene | ceeseeeees eR ceed EB cece Staff Staff 
Showa Denko KK Tokyo Synthesis Gas 121 short tons | .......... Under Constr 1959 Texaco | Foster Wheeler | Foster Wheeler 
Yes 5 Polyethylene 121 short tons | .......... sr — ie 1080 Phill aa ucctabbehogesy 
cman japan y’ asides tea eee bhbGckbans Jonstr i ili susecstaneeted 
Toa Nearyo Kogyo...| Shimizu Exp. Powerformer; Hydrofiner; les 
Kerosine Acid treating; Copper 500 bbis EE ee on cee BE cuedaa ¥ Waseledenes dew: Liescebesimnane 
Sweetener; Offsite Facilities J 
NE tae *Ammonia 100 tons/day | .......... Engineering Jan. 1960 | ...... Chemico Chemico 
Government. .| Chung-ju Urea 285 tons $33,500,000 | Under Constr | ............ Inventa-| H i 
Vulcan — McGraw 
wu 
cannon Naju *Urea 95,000 tons/yr | .......... Engineering 1962 Inventa) Lurgi, et al Lurgi, et al 
(FORMOSA) 
ne Kaoshiung Alkylation 800 bbls $1,000,000 | Complete | ............ Texaco | Badger Mig Staff 
fense Ministry! Bangkok Refinery 5,000 bbls IE Ei ceininscdcccnd 8 wacsacoebasa SC aeades Japanese Fuji Japanese Fuji 
Australasia 
Daily Estimated 
COMPANY Plant Site Project Capacity Cost Status 
AUSTRALIA 
itumen & Oil Sydney Diesel Unifiner RS ESTE Under Constr 
neries le | ie preteree 
British Petroleum. ...| Kwinana Cat Reformer 10,000 bbis $9,200,000 plete 
Imperi i i Polyethylene 5,000 tons/yr $5,040,000 | Under Constr 
lustries of 
Australia & New 
Zealand 
ee Newport I 2 et ee 
Shell Refining Clyde tformer EE <I encasewase Under Constr 
(Australia) Geelong Hydrodesulfurizer SE PIN CRRET: Pro; 
Vacuum....| Melbourne ee TS ee er. Be cue ee U; Constr 
Adelai nery 30,000 bbis $30,000,000 | Planning 
Shell Chemical. ...... cee: | CO gecseehee $22,000,000 i 
PHILIPPINE 
ISLANDS 
. 4 SVB PRN Luzon Refinery 20,000 bbls $23,000,000 | Planning 
Shell (Philippines)... .| Manila A Ceres SIS SSE Cute Negotiating 
Standard Vacuum....| Bataan *Refinery 25,250 bbls $35,000,000 i 
Union Carbide... ... Melbourne *Polyethylene 15,000,000 Ibs/yr| .......... Planned 



































* First appearance in tabulation. 











Ref. Co. 
Co 


Ce. 





236 


ae. 
& Sod. Fab. 


—California Research Corp. 


Construction Co. 


Camprino N.V., Netherlands 
Mfg. Co. 


Petroli 


Co. 


Construction Division, Chemetron Corp. 











Engineering Corp. 
Research, inc. 
Ltd. 


Co. 


mM. Ww. Koleos Co. 
Walter Kidde Constructors, Inc. 
—Walter Kidde Engineers Southwest, Inc. 


Co. 


McKee Co. 


C. W. Nofsinger Co. 
M. Parsons Co. 





The 
Bawag 





Gas—Power Gas Corp., Ltd. 


Power 
Pritehard—J. F. Pritchard Co. 
Process Con 


Procon—Procon, Inc. 
+ yy ened Valley Constructors 


S&W—Stone & Webster Engineering Corp., 
ymical Division ° . 


em 
S&W Ltd 


—Stone & Webster Canada, Ltd 


SBA—Soo. Belge de L’Azote et des Produits Chimiques 


Sumner Sol 
Sweco—S 





art 
; J D—Selentite Design 


TA 
ar ee Francais des Services Techniques 


simmon Carver 

soc. Chemique—Societe Chimique de la Grande Pareisse 
stamicarbon 

7 a Roger—Stearns-Roger Mfg. Co. 


litt—Sumner Sollit Co. 
we ao Engineering Co. 
n . 
T en Petro Chem Constructors 
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U.0.P.—Universal Oil Products 


-0.P. u 
Vulean—Vulean Cincinnati 
Ziegler 
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Super 70 Diaphragm Control Valve 
as Debutanizer Reflux Flow Controller 


BS2B 


ELECTRO-PNEUMATIC CONTROLS 
SERVING WARREN'S 
MONT BELVIEU PLANT 


BS&B Liquid Level Control for Propane Refrigeration System 
In their Mont Belvieu Fractionation Plant, 
Warren Petroleum Corporation separates pro- 
pane, isobutane, normal butane and natural gas- 
oline. Efficient day in, day out operation of this 
large plant is assisted by BS&B Super 70 Con- 
trol Valves, Liquid Level Controls and Regulators. 


A complete modern electronic control sys- 
tem was designed and installed in Mt. Belvieu 
for the control of precise product purity. BS&B’s 
level controls and control valves were selected 
as primary and final control elements, due to 
their superior performance characteristics and 


B LACK, gS IVALLS & rugged dependability. 
BS&B Controls are proving their superiority 
BRYSON, INC. 


in service the world over. Specify them on your 
Controls Division, Dept. 4-F7 next job. 


7500 East 12th Street Kansas City 26, Missouri 
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Portable crude heater for Magnolia Petroleum Company, Beaumont, Texas. 


Uitraformer heater for American Oil Co. 
at El Dorado, Arkansas. 


Platformer and desulphurizer heaters for Shell Oil Co. 


at Deer Park, Houston, Texas. 


HIGHER EFFICIENCY, 
LUMMUS OIL HEATERS 


Lummus designs horizontal and vertical-tube oil 
heaters to any size, for any process—anywhere in the world 


Major refiners confidently turn to Lummus on 
their important and difficult oil heater jobs. 

In the last 25 years, the combined capacity of all 
Lummus oil heaters built has exceeded that of any 
other company in the world. The reasons: greater 
durability, more efficient operation, an absolute 
minimum of days lost to downtime. 

Major refiners maintain large engineering and 
economics staffs who can evaluate the performance 
of important heating equipment. They buy more 
Lummus oil heaters because they know through 
statistical comparison that Lummus gives them 
more heater per dollar. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Lummus offers over a quarter of a century of oil 
heater experience for petroleum refineries, chemi- 
cal and petrochemical plants. The highly trained 
engineering staff of the Oil Heater Division is ready 
in the Lummus New York office to give each job 
the full benefit of its accumulated know-how in 
this field. 

Lummus oil heaters, of both special and standard 
design, range from 100,000 to 300,000,000 Btu per 
hour. As illustrated above, neither size, type nor 
location of the unit presents a problem to Lummus. 
Because Lummus offers every type of oil heater, 
you can be sure that we will recommend the right 
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Crude heater for Socony Mobil at Paulsboro, N. J. Delayed coker heater for the American Oil Co. at Yorktown, Virginia. 


MINIMUM DOWNTIME MAKE 
PREFERRED AMONG MAJOR REFINERS 


unit for your needs. Complete Lummus facilities are of the job is payable in the currency of the country 
available world-wide through any of the five interna- in which the procurement is handled! 

tional Lummus companies. Equipment is designed 

in New York, procurement is made through the Consult with Lummus on your next oil heater — 
nearest Lummus international office, and the cost large or small. 


THE LUMMUS COMPANY, OIL HEATER DIVISION 
385 MADISON AVENUE, NEW YORK 17, N. Y. 


WASHINGTON, D. C. * HOUSTON * MONTREAL *© MARACAIBO * LONDON * PARIS * THE HAGUE 
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AS Management sees it... 





Should You Accept That New Job? 


One of the most important problems you and your family 
will ever face is that of changing jobs or selecting be- 
tween several job offers. At last, here is a good, logical 
approach to use in making your decision 


Charles C. Cleland, Austin State School 
Robert F. Peck, The University of Texas, Austin, Texas 


ENGINEERS are ordinarily 
thorough and objective in apprais- 
ing technical problems, yet they 
occasionally fail to exercise these 
analytic abilities when faced with 
decisions about their own lives. For 
example, they are often faced with 
the practical problem of changing 
jobs or selecting between several job 
offers. 

Often, the choice between jobs 
is made more difficult when the 
salary is identical or approximately 
so. Obviously, therefore, other fac- 
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tors must be given consideration in 
arriving at a sound final decision. 
Further, the decision reached is one 
that not only influences professional 
or scientific advancement, it usually 
affects the entire family as well. 
Thus, the choice of one position 
over another calls for extremely 
careful, objective attention. Yet, 
partly because few of us change jobs 
often enough to get “experienced” 
at it, it is not always easy to ap- 
proach the decision in an objective, 
organized manner. However, one 


practical help has been found for 
this: the “Decision-Aide,” a pro- 
cedure which executives and profes- 
sional men have found useful in ap- 
praisal of new openings. 

This help can earn good will for 
a company that offers it to pro- 
spective employes. The good candi- 
date who is most likely to remain 
with a firm is the man who has 
made his choice by a complete, 
frank analysis of all the pros and 
cons, as he sees them. Consequently, 
the procedure described here is one 
that companies can offer to a pros- 
pective employe. In this way, the 
candidate, considering the new job, 
can weigh its merits from his point 
of view, and make a decision which 
will keep him satisfied. 


Get the Facts. Let’s say for in- 
stance, that you are considering one 
or more job offers. As a first step, 
you need facts. One initial step in 
fact-gathering is to secure infor- 
mation from the Chambers-of-Com- 
merce in the city or cities where the 


241 





























job offers occur. This information 
is ordinarily supplied gratis and in- 
cludes data on the economic struc- 
ture of the community, the weather, 
educational opportunities, recrea- 
tional outlets, housing, tax-rates, 


population statistics and other fac- 
tors influencing community living. 
A further source of facts and in- 
formation is the community news- 
paper. Much information about the 
community can be obtained from a 

















DECISION-AIDE 


Consider each job offer on each factor and rank-order 1, 2, or 3. If only 
two jobs are under consideration, then rank 1 and 2. If only one job is be- 
ing considered, evaluate it against your present position. The lowest num- 
ber indicates the most favorable response. On completion, add the columns. 
The lowest score should, if truthfully answered, represent the best job 
choice. Then compare with the wife’s independently ranked list, average 
the two, and discuss. Since different factors may weigh more heavily for 
some individuals than others, it is possible to weigh items differentially, 
using one’s own set of values. 


PART I THE COMMUNITY 


1. 
2. 
3. 


oe 
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JOBA JOBB JOBC 
Climate and health considerations 


Comparative living costs 

Resources (human and material) to 
support community economy 

Status of profession in community 
Professional, fraternal, and religious or- 
ganizations considered important to 
way-of-life 

Educational facilities 

Recreational outlets 

Accessibility to other important cities 
Social advantages 

Cultural and entertainment facilities 
































PART II THE COMPANY 
1. 


2. 
a 


DO 


Financial soundness 

Growth potential 

Quality of management 

a. training 

b. experience 

c. stability of tenure 

Growth history 

Organization structure 

Acceptance of new ideas 

a. research and development facilities 
b. management attitude 

Opportunity for professional growth 

a. company sponsored schools 

b. opportunity to work with top people 
c. best use of training and experience 
Community acceptance of company 
Fringe-benefits 

a. security 

b. social-recreational 

c. income tax blessings 

Immediate superior, subordinates, 

and colleagues 

a. work attitudes omen 
b. morale 

c. quality of training 

Work facilities and conditions 
Salary 

Promotional potential 

Position of company in industry 




































































trial subscription of two weeks or 
a month. This medium should pro- 
vide a reasonably accurate index to 
the dominant needs and interests of 
the community—-an important fac- 
tor to consider if the community 
may become “home.” Classified ads, 
the woman’s page, farm news, busi- 
ness, schools, cultural activities, all 
represent indices to the “personality” 
of the community. 


Another advantage of newspaper 
appraisal is that, unlike the hand- 
outs of the company recruiter or 
Chamber-of-Commerce, both the 
“good” and the “bad” are reported. 
Thus, the Chamber-of-Commerce 
literature and the newspaper can 
be compared for omissions or dis- 
crepancies. These sources are pri- 
marily relevant in gathering facts 
about the community, although the 
presence or absence of information 
about the company may be signifi- 
cant. 


Seek the Corporate Image. The 
next step involves getting informa- 
tion about the company or com- 
panies involved. Of primary impor- 
tance, from a long-range point of 
view, is the relative position of the 
company in the industry. For fac- 
tual evidence on this point, numer- 
ous sources are available in univer- 
sity, community, or personal li- 
braries. Barrons, Dun’s Reviews, The 
Wall Street Journal, Fortune, Na- 
tion’s Business, etc., may provide you 
with a good index to the growth 
and potential of a company, as well 
as its current position in the indus- 
try. 

More immediately relevant infor- 
mation may be obtained through 
company annual reports, stock 
quotations, and conversation with 
former employes. If time and ar- 
rangements permit, a visit to the 
communities and companies involved 
can be the most helpful of all. When 
an interview is held on the com- 
pany’s “home grounds,” it is worth- 
while to take a few extra days, if 
necessary, in order to talk infor- 
mally with company people. 

If an engineer’s club is located in 
the area, it can provide you with an 
excellent source of information and 
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“atmosphere.” Here you may learn 
something of the organizational 
structure of the company in ques- 
tion. 


Two in One. You should keep in 
mind, however, that there are two 
organizations for every company. 
The first is the formal organization 
which is set up in chart form and 
designed to specific lines of author- 
ity and communication. The other 
is the “informal,” or the organiza- 
tion carried only in the heads of 
employes. 

Meeting and talking informally 
with individuals—potential co-work- 
ers, subordinates, and superiors, may 
provide you with information about 
both “organizations.” Checking to 
determine the “fit” of the formal 
and informal organizations may tell 
most about the way the company 
really operates—and who really 
runs it. 


Additional information should be 
carefully sifted to determine man- 
agement’s receptivity to new ideas, 
the promotional histories of indi- 
viduals with similar training and 
experience, fringe-benefits, and op- 
portunities for continued professional 
growth. If contact and opportunity 
to work with top people in the field 
exist, and are reflected in conversa- 
tions with employes, it indicates the 
company’s strength in attracting 
good people. As your conversations 
shift from lower to higher echelons 
of management, you should focus 
your attention increasingly on the 
broader aspects of the company— 
policies, objectives, and over-all com- 
pany attitudes. 


Analyze the Facts. Equipped with 
factual data, you are now in a posi- 
tion to analyze these facts. The “De- 
cision-Aide” checklist is designed 
with the individual in mind. Al- 
though admittedly incomplete, it 
affords an organized approach to 
job-choice if truthfully and objec- 
tively completed. 

Since a decision to move from one 
location to another frequently in- 
volves other people, you could cer- 
tainly avoid a “one-person” bias by 
providing your wife with a copy of 
this checklist for independent rank- 
ing. Although the ranking of the 
company by the wife would be op- 
tional, depending on her knowledge 
of the more technical aspects of the 
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work, her independent ranking of 
the community should be a must. 
The two independently ranked lists 
may then be averaged and discussed 
in the hope that later conflicts may 
be avoided. 


Family Considerations. You must 
not forget that adjustment to a new 
job involves more than a congenial 
working environment. For your wife, 
it means acquiring, with very little 
help sometimes, an entirely new set 
of friends and perhaps basic modifi- 
cations in the family “life-style.” 
Economic considerations are only 
one of many factors entering into 
the adjustment to a new job, and 
this is particularly true of the scien- 
tist or professional person. For a 
family man, an evaluation of the 
school system becomes an important 
issue. In most cities the quality of 
public schools varies greatly from 
district to district. Usually, the “best” 
school is greatly sought; although 
the most ideal school will be of little 
value to your children if it is located 
in a district where living costs ex- 
ceed your income. 


Only you and your wife can know 
your family way-of-life well enough 
to predict adjustment to a new job 
and community. However, if this 
checklist is approachtd with the facts 
in hand, and with sufficient candor, 
it can help prevent or minimize mal- 
adjustment and dissatisfaction aris- 
ing out of a poor job choice. 


This same general logic works just 
as well in weighing the advantages 
and disadvantages of job changes via 
promotion. While usually desirable, 
a “promotion” can occasionally turn 
out to be a mistake. Here, or where- 
ever major changes in work or liv- 
ing are involved, it pays to consider 
all factors. 


Important to the Company. A 
procedure such as the “Decision- 
Aide” can also be of practical im- 
portance to the hiring organization. 
Scientific and professional personnel 
are expensive. To aid the individual 
in the choice process by supplying 
him with this technique can help re- 
duce turn-over and dissatisfaction 
due to a hastily reached decision, 
based on a minimum of facts. 


Finally, such an action by a pro- 
spective employer is the best possible 
answer to the accusation that it may 
be seeking to turn its engineers and 





executives into mutely compliant 
“organization men.” Instead, it be- 
comes crystal clear that the company 
both recognizes and accepts the fact 
that the man will be weighing the 
company just as much as the com- 
pany is weighing him. More, it 
proves that the company wants only 
men who make their own, independ- 
ent choices after thoughtful, system- 
atic deliberation. 
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DAVE GARROWAY SAYS: 


“Dont miss your own 
Centennial story on 
+the today show! 


Nec-tv!4 


On the air now! A series of dramatic, 
on-the-spot reports telling the real story 
of oil and oil’s first century. 


SEE! Actual drilling of a “wildcat” well by the | Gungoll Brothers and their family and fellow 
Gungoll Brothers! workers . . .““wildcatters” who will take you along 


SEE! 9 distinguished Americans speak up for to northwest Oklahoma in their search for oil. 
you and your industry on oil’s 100th birthday! You'll share their dreams, their gambles and 


witness the actual drilling of their well, “Bi 
SEE! Oil’s great Centennial celebration in Dave #1.” 6 . 
Titusville, Pa.—birthplace of your industry! : ss 
On August 27th, you'll see oil’s great Centen- 








Week after week after week, all America is 
watching the true story of your industry, realis- 
tically told by Dave Garroway and oilmen like 
yourself. 


The TODAY Show has already presented the 
fabulous International Oil Exposition with oil- 
men from all over the world. Now you'll meet the 


nial celebration, direct from Titusville, Pa.—the 
birthplace of your industry. 


See this exciting new series with your family 
on June 25, July 2, 16, 30, August 13 and 27. 
Tell your neighbors and customers to see it, too! 
See the TODAY Show from 7-9 a.m. on the above 
dates on your local NBC-TV station! 


All summer long, 

these 9 distinguished 

Americans will wish ‘ 

a happy 100th ‘- ee 7. 7% 
birthday to you and ers oa - | +S / 
your industry : Y | be * (fe. , ¥ 


Gen. A. Gruenther Donald Douglas 


David Sarnoff 


at 


7 


ey Firestone Frank Pace Eric Johnston Gen. Mark Clark John J. McCloy 
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As Management sees It... 





The ABCs of Salary Administration 


A good program of compensation will spark employe morale and retain 
management incentive. However, it must be administered with minimum control, 
and it must grant special recognition for individual performance 


Richard B. Blomfield 


Union Carbide Corporation, New York City 


THERE ARE a great many tangents 
to this business of enlightened salary 
administration, but basically it is 
hinged to company management. It 
is safe to say that salary administra- 
tion will never be any better or 
worse than the company’s operating 
philosophy. 

However, let’s examine briefly 
just what a good salary administra- 
tion will accomplish. Actually, it 
does four things: 


1. It adequately and fairly compen- 
sates the personnel. 

2. It encourages individual growth 
and development. 

3. It is competitive in the market 
place. 

4. It provides freedom of action for 
managers to administer salaries 
at their levels. 

Such a program allows for the 
“economic facts of life,” and takes 
into account the financial condition, 
potential and profitability of the in- 
dustry and business. 


Two Ways to Administer. Gen- 
erally speaking, there are two ways 
to apply a salary administration 
program. One involves guidance with 
a minimum of control. The other in- 
volves strict control.’ 
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The guidance method is the mod- 
ern way. The strict control method 
is the old way. Strict salary control 
is generally administered from a 
head office through specific rules 
and regulations or very often by 
direct action. This results in regi- 
mentation of employes and super- 
visors and takes away the initiative 
from line Managers. 

On the other hand, modern en- 
lightened salary administration im- 
plies guidance with a minimum of 
control. It means top management 
establishes and communicates the 
over-all policies and allocates suffi- 
cient funds. It also means that the 
function becomes decentralized and 
managers are given freedom and 
authority to act. They utilize it as 
an important motivating factor in 
running their departments. They 
apply salary increases as a construc- 
tive instrument in employe relations. 

By fixing as much of the responsi- 
bility as possible at the point of 
contact between the employe and 
his supervisor, modern salary ad- 
mininstration tends to eliminate 
‘passing the buck.” It makes many 
contributions to a company but in 
the long run its most important con- 
tribution is the creation of employe 
morale. 


In the Past. Let’s take a look at 
the background of salary adminis- 
tration to see how we arrived at 
where we are today. You may re- 
member efficiency engineering, ther- 
bligs, and the other techniques 
developed during the 1920's. In 
those days job descriptions for hour- 
ly jobs listed a series of exercises 
performed by an employe. Each 
hand and finger motion was ana- 
lyzed. In many cases, these motions 
became parts of a detailed 
description. 

Rates of pay were set on the basis 
of these descriptions. This “scienti- 
fic” approach was applied primarily 
to hourly-paid employes on produc- 
tion lines. 

In many instances, techniques 
used on hourly employes were trans- 
ferred to the office. Elaborate 
schemes were devised for measuring 
clerical jobs, but the majority of 
these extensions were shop-learned 
programs. The time of many execu- 
tives was devoted to whether Jane 
actually opened and screened the 
mail or just opened it. 

Those companies addicted to this 
control approach also made sure 
that an officer approved Jane’s 
raise. Almost invariably in compa- 
nies of this type, salary programs 
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were not discussed with employes. 
Like the origin of babies, such 
things were never mentioned. 


Methods developed to describe 
and evaluate production and clerical 
jobs were inevitably applied to ex- 
empt positions. Much use was made 
of the phrase, “You’re evaluating 
the job, not the man.” 


I mention this background to 
show that many of the “gimmicks” 
used in salary administration today 
are often more of a hindrance than 
a help. This brings me to one of 
two problem areas that I wish to 
touch upon. 


“Wage for Age” System. The 
first of these deals with the indis- 
criminate use of maturity curves. 
Maturity curves, as you know, are 
the ones on which dollars are 
plotted vertically and age and years- 
since-basic degree are plotted hori- 
zontally. This is nothing new. They 
are patterned after the European 
system of “wage for age.” While 
these curves are useful tools to be 
used as guides to sound salary ad- 
ministration, too often managers 
use them as a crutch. 

These curves should be of value 
in tracing what you have been 
doing and also be of help as a refer- 
ence point. They are of greatest 
value as a point of departure, The 
performance of the outstanding in- 
dividual should never be confused 
with his age or the number of years 
since he graduated from college, or 
indeed, whether or not he even 
went to college! The controlling 
factor here must be performance. 


When used only as auxiliary 
guides, however, these curves are 
useful. They are most revealing dur- 
ing an employe’s first ten years on 
the job. This is the period when the 
top-flight employe emerges and 
every effort should be made to lo- 
cate him and recognize him salary- 
wise. This means less reliance on 
system, and more reliance on judg- 
ment. This approach is far superior 
to that based on length of service, 
age, or type of degree. 


Consider Initiative. Another point 
to consider is that in a rapidly 
growing organization where the em- 
phasis is on youth, the use of matur- 
ity curves as a substitute for en- 
lightened salary administration 
would tend to stifle initiative. These 
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curves cannot be used exclusively, 
because such curves fail to take 
into account the responsibility of 
the individual, his compensation 
level, or his contribution. Individual 
motivation is largely lost if their 
application becomes controlling. 

The popularity of maturity curves 
has led professional societies, edu- 
cational institutions, government 
agencies, and various trade mag- 
azines to publish data reputed to 
show the “truth” about current 
salaries. 

This is where the trouble starts. 
You are aware of these surveys. 
Most of you have either used sta- 
tistics from one of these surveys for 
your own purposes, or have had one 
used on you. Remember they should 
not be swallowed hook, line and 
sinker by the manager or the em- 
ploye. 


Managerial Restrictions. The 
second problem area I want to em- 
phasize is the reluctance of some 
companies to delegate authority in 
the area of compensation. A plant 
manager, responsible for several 
millions of dollars worth of product, 
may not be allowed to grant an in- 
crease to any employe earning over 
$6,000 a year. In one breath these 
companies exhort the manager to 
manage, and at the same time they 
say, “Hold on, Buster, we'll make 
the decisions in this area.” 

This negative approach is one 
that does not meet the test of good 
morale. The belief of this manager 
in himself is certainly not strength- 
ened. Even worse, being human, he 
might ask a subordinate to cut down 
on the amount of a well-thought-out 
and merited increase being proposed 
so he can approve it. 

Under a “guidance” approach, 
top management would grant the 
plant manager salary approval au- 
thority commensurate with his po- 
sition. Any necessary control could 
be exercised through the medium of 
an over-all budget. 


Salary Range Control. In addi- 
tion to these two problems, there 
are other dangers and technical pit- 
falls inherent in close control sys- 
tems. For example, a company’s 
salary ranges may be set up with 
a 30 percent spread between mini- 
mum and maximum with the mid- 
point of the range the ‘‘control 
point.” Managers are instructed to 


bring employes to this point on a 
“raise or remove basis” within a year. 
Thus, what at first sounds like a very 
generous program, really is half a 
loaf at best. This company has con- 
trolled its 30 percent merit range to 
15 percent. 


Another company may have a 
fine salary structure. An equally 
elaborate merit rating plan is used 
where an employe has to make a 
qualifying score before being con- 
sidered for a merit increase. How- 
ever, this management superimposes 
a bell-shaped curve in each salary 
range. 

Assume that in a certain salary 
grade the bell-curve distribution 
only allows three employes at the 
90th percentile. Also assume that 
each of these employes has been 
there for a considerable period of 
time. In this example, an employe 
otherwise fully qualified by merit 
rating and other requirements could 
not get a salary increase until one of 
the three employes moved off the 
position mentioned. 


Perhaps the best way to describe 
this approach would be “manage- 
ment askew!” 


Employe Motivation. These are 
typical of the problems that arise 
from using the strict control ap- 
proach. While a guidance approach 
will help alleviate these problems, 
there is another important area that 
requires management’s constant at- 
tention. This is the problem of how 
to motivate the administrative, pro- 
fessional, sales, or supervisory em- 
ploye who is earning a good salary 
and doing “enough to get by.” 

Why should he struggle? Ahead 
of him are years on a steady job 
with built-in health, accident and 
insurance programs, nominal pay 
increases, and a guaranteed retire- 
ment income. This type of indi- 
vidual can be found today in all 
parts of any organization and at all 
levels. 

His motivation is a tremendous 
challenge. How is this to be accom- 
plished? Basically we must see that 
every employe receives the kind of 
rewards in dignity, appreciation, 
and compensation that will take 
into account the economic facts of 
life and at the same time give him 
a satisfying and creative career. 

One of the obvious answers is 
individual recognition that accom- 
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DUPON TaN EWS 


Number 97 in a Series of Bulletins for the Petroleum Industry 


JULY-AUGUST 1959 





TEL overseas 


How DuPont services the oil refineries of the world 








Key Men 
in Du Pont Export 





WALTER MEES: For the past nine years, 
Walter Mees, at the left, export man- 
ager, has traveled up to 100,000 miles 
a year helping refiners all over the 
globe to use DuPont TEL and other 
additives efficiently. Holland-born and 
a graduate of a commercial and tech- 
nical college in that country, he speaks 
five languages fluently and under- 
stands two more. 

Before joining Du Pont in 1950, Mr. 
Mees had 12 years’ experience with the 
Royal Dutch Shell group, ranging from 
drilling to marketing to a management 
position in Venezuela. 

With his broad experience as a pro- 
ducer and marketer of petroleum prod- 
ucts, plus his intimate knowledge of 
world-wide oil operations, Mr. Mees 
has become well-known for his success 
in offering DuPont’s extensive services 
and resources to help solve the prob- 
lems of oil men on all continents. 


RENATO S. CARDOSO, above right, as 
an export account manager, handles 
much of the world-wide contact work 
of the Petroleum Chemicals Division. 

Brazilian-born Mr. Cardoso studied 
in schools in Spain and Portugal before 
entering Columbia University in New 
York. He then transferred to the Uni- 
versity of Pennsylvania to study chem- 
istry. 

He joined the Export Division of 
DuPont in 1936, after working for a 
year at the General Chemical Com- 
pany. During World War II he served 
with the Army Chemical Corps and re- 
turned to DuPont in 1946. He was as- 

CONTINUED OTHER SIDE 
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34,000-LB. CONTAINERS like these travel overseas. The one shown here is destined for Puerto 
Rico. All DuPont TEL sold overseas is made in the United States but not all ports can receive the 
containers shown, and drums are used in their place. 


DuPont tetraethy! lead shipments are 
a familiar sight at Manaus, location of 
an oil refinery 1000 miles up the Ama- 
zon River... at Iquitos behind the 
Peruvian Andes... in all of Japan’s 
refineries . . . and at dozens of other 
refineries throughout the world. 

With TEL and with the many other 
Du Pont petroleum additives sold over- 
seas goes technical service similar to 
that enjoyed by refineries in the United 
States. 

Generally, the service is of greatest 
importance. Like helping to design, 
test and start up TEL blending equip- 
ment. Du Pont also trains plant per- 
sonnel and keeps them up to date on 
such developments as dry dye eduction 





and DuPont's siphon starter. 

Besides all this, there’s routine serv- 
icing concerned with supplying basic 
technical literature and films and sales 
promotional material. Also, supervising 
the unloading of TEL and keeping it 
under close observation from manufac- 
turing plant to blending plant. We 
furthermore take part in industry pub- 
lic relations and we cooperate with for- 
eign governments insofar as public 
health is concerned. 

If you'd like to know more about 
just what services are available and 
how they are obtained, please address 
Mr. Walter Mees, Export Sales Mana- 
ger, DuPont Petroleum Chemicals Di- 
vision, Wilmington 98, Delaware. 
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Key Men 


signed to the Petroleum Chemicals Di- 
vision at the beginning of this year. 
Mr. Cardoso speaks four languages. 











Diesel fuels with FOA-2 
and DMD stay stable, 
show no sludge 






Small quantities of DuPont Fuel Oil 
Additive No. 2 and Metal Deactivator 
can keep a diesel locomotive’s injectors 
sliding free and its filters unplugged 
even when a blend of economy grade 
oils is used for fuel. 

Recent field tests in Texas showed 
that adding 1.5 pounds of FOA-2 and 
0.05 pound of DMD per 1000 gallons 
of oil solved an injector sticking prob- 
lem plaguing several makes of tractors. 

In a second test in the same area, 
just half the amount of additive solved 
a problem of filter clogging and injec- 
tor sticking in truck engines. 

One company with a heavy-duty, 
high-speed diesel trucking fleet in- 
creased the life of its injectors two to 
three times simply by adding 1.25 
pounds of FOA-2 to each 1000 gallons 
of fuel. 

Your DuPont representative — his 
office is listed below, right—can fill you 
in on the details of both these Du Pont 
additives. They are sold overseas as 
well as in the U.S.A. 





Neoprene-modified 
asphalt roads show great 
promise in tests 


Twelve different states are cur- 
rently helping in tests involving 
roads laid with asphalt modified 
with DuPont neoprene synthetic 
rubber. 

The new combination appears 
to do a better job ot holding cov- 
er stone in place and preventing 
weather from breaking through 
to the roads’ bases. 
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New flannel beerd gives 


cues on TEL tank car unloading 


To help you evaluate TEL unloading 
procedures for optimum efficiency, 
DuPont has prepared a flannel board 
presentation which can simulate exact- 
ly actual plant conditions. 

With the kit provided you can dupli- 
cate tank car size, size of weigh tank, 
and unloading line elevation in exact 
scale. 

Calibrated cards show lift in inches 
Hg, vacuum needed for lift, and vacu- 
um needed to start flow when you 


must overcome liquid pressure in the 
tank. 

A slide rule shows quickly the rate 
of flow you can expect with a system, 
allowing for the variables of height, 
pipe friction, and pumping force. 

If you're looking for a way to pre- 
sent such facts concisely and graphi- 
cally to a group, contact the DuPont 
representative nearest you. His office 
is listed in the box below. 








SALES OFFICES 


Chicago 3—8 So. Michigan Ave. . . . .RAndolph 6-8630 


Cleveland 15—101 Prospect Ave....... MAin 1-3422 
Houston 2— 

705 Bank of Commerce Bidg. ..... CApitol 5-1151 
Los Angeles 17—612 So. Flower St. .MAdison 4-1354 
New York 20— 

45 Rockefeller Plaza ......... COlumbus 5-2342 


Philadelphia 2—3 Penn Center Plaza. .LOcust 8-3531 
Pittsburgh 22—1 Gateway Center .. .ATlantic 1-2933 
San Francisco 4—111 Sutter St. ....EXbrook 2-1934 
Seattle 3—4003 Aurora Ave. ....... MElrose 2-6977 
Tulsa 1—1811 So. Baltimore Ave. ... .LUther 5-5578 


in Canada—DuPont of Canada Limited, Petroleum 
Chemicals, 85 Eglinton Ave. East, Teronte 12— 
Ontario ark HUdson 1-6461 


OTHER COUNTRIES: Petroleum Chemicals Division, 
Export Sales, Wilmington 98, Delaware, PRospect 
4-2962. 
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Better Things for Better Living 
..- through Chemistry 


Du Pont Tetraethyl Lead and other Petroleum Additives 


A-11370 
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panies individual accomplishment. 
Good company morale is the total 
of the healthy morale of a group 
of individuals. This in turn results 
in employes wanting to identify 
themselves with the company. In 
companies that achieve a high de- 
gree of identification, competent 
men are convinced that almost any- 
thing is possible in the way of a 
career. 


The First Step. In salary adminis- 
tration the first step to take under 
an enlighted program is job analysis 
based upon well-written job descrip- 
tions. But an important distinction 
must be made; descriptions for man- 
agement and professional jobs re- 
quire individual study. 

A repetitive listing of vague gen- 
eralities will not suffice. Neither will 
a short-sighted approach which 
takes into consideration the job 
without the man. 

Just as it is impossible to separate 
the man from the job in describing 
his position, it is also impossible not 
to have him influence an evaluation. 
When a job such as Research Di- 
rector is under consideration, the 
incumbent must be considered. The 
way he organizes his function will 
be different from both his predeces- 
sor and his successor. By considering 
the individual we refer to the way 
in which he shapes his job. This 
should not be confused with his 
performance. 

Resulting salary schedules should 
be internally consistent and exter- 
nally competitive, and have salary 
ranges that allow for the recognition 
of individual performance. Salary 
ranges or grades are referred to by 
different names in different com- 
panies. The names applied to their 
salary ranges by two companies are 
particularly revealing. One refers 
to them as “steps in a motivational 
ladder.” Another calls them “levels 
of competence.” 


Two Routes. Individual motivation 
can also be encouraged by making 
use of the dual “Manager-Specialist 
Expert” ladder, or what I prefer to 
call the “motivational Y.” 

This approach is usually asso- 
ciated with research laboratories. 
Entering professionals are hired at 
the bottom of the “Y” at the lower 
salary ranges. After a few years of 
experience some are chosen as group 
leaders and others become research 
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scientists. At this point the individual 
who becomes a group leader goes 
into the entry job on the adminis- 
tration arm of the “Y” and may 
then progress up this arm to Direc- 
tor of Research. 

The fledgling research scientist 
can progress up the professional arm 
to a job of Senior Research Con- 
sultant which should be at a level 
close to that of Director of Re- 
search. This enables a company to 
recognize that a man can make fully 
as a great a contribution in the role 
of professional specialist as he can 
in the role of administrative man- 


ager. 


Salary Drawbacks. Up to this 
point we have been talking about 
straight salary plans. A straight 
salary has certain advantages. From 
the employe’s point of view it is a 
regular source of income that can 
be relied upon. However, because 
of progressive income taxes, it is not 
very effective for developing an es- 
tate, providing for retirement, or 
taking care of an executive’s family 
if he dies or is disabled. Also, sal- 
aries are a relatively inflexible charge 
against earnings which cannot be 
readily reduced when company 
profits decline. 

Opportunity and incentive or 
hope of reward must be listed 
among the forces that have helped 
to produce the American business 
system. Therefore, many companies 
use supplemental compensation pro- 
grams to increase profits. 

By supplemental compensation 
programs, we mean those that in- 
clude some form of stock purchase, 
profit sharing, bonus, restricted 
stock option, or incentive plan. 

How do these programs increase 
profits? Supplemental compensation 


does this by: 


1. Making available a maximum 
net return after taxes for the ex- 
ecutive at a minimum cost to the 
company. 


¥ 


Tying in executive compensation 
more closely to profits and to in- 
dividual executive performance 
than is possible in straight salary 
programs. 

Treating the executive as a part- 
ner in the company. 

Bringing more flexibility into the 
compensation program so that 
expenses can be reduced more 
easily when profits decline. 


i 


Executive Roles. The typical ex- 
ecutive wears several hats. At one 
time or another he is an employe, 
employer, owner, partner, or pro- 
fessional man. In addition, like 
other employes, he is different from 
every other employe because of his 
personality, age, financial resources, 
and family situation. Because of this, 
and the heavier tax burden of ex- 
ecutives no single form of compen- 
sation fits all situations and all ex- 
ecutives. 

Of course salary is the basic 
element in all compensation 
plans. However, other means of 
compensation are needed to recog- 
nize the roles that the corporate 
executive plays. The complex mo- 
tives which guide and stimulate his 
attitudes and actions must also be 
taken into consideration. 

Other means of compensation in 
addition to salaries and supple- 
mental compensation include var- 
ious types of benefit plans and per- 
quisities. There is no one best 
compensation plan for any one size 
of firm or for any one type of in- 
dustry. Such programs must be 
tailored to the individual company, 
its particular philosophy, and its 
method of operation. 

Supplemental compensation pro- 
grams stimulate an ownership view- 
point and tend to improve morale. 


Many Ways to Give. In the ad- 
ministration of these plans, an ex- 
ecutive who is to be the recipient 
of special compensation should be 
given a choice of the type of award 
that best suits his personal situation. 
He may wish to have his award 
deferred until after retirement. If 
so, this should be arranged. His per- 
sonal situation may be such that an 
immediate cash bonus would be pre- 
ferred, or perhaps an award in divi- 
dend equivalents. Another recipient 
may prefer an award in stock with 
sufficient cash to pay the taxes in- 
volved. Wherever possible, such 
choices should be made available. 
This matter of choice permits an 
employe to have a voice in his own 
compensation plan. This, too, will 
lead to stronger identification with 
the company and increased morale. 


Good Management Vital. Finally, 
no compensation plan can replace 
good management. Company offi- 
cials cannot and ought not to expect 
a compensation plan to be a sub- 
stitute for wise leadership—leader- 
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NEW ELLIOTT 
TUBE EXPANDERS 


roll tubes into thick 
sheets in one pass 


Use of NEW 
continuous-rolling 
technique here— 
shows uniform seal, 
with all Keys 
preserved, and 

no signs of shear 


OLD 

step-rolling method 
results in non-uniform 
surface .. . distortion 
of Keys where rolls 
have overlapped 


Better seal... Smoother surface... 
Much Faster operation 


This new concept in tube expanders was devel- 
oped by Elliott to roll the thickest tube sheets. 
Using a continuous-rolling method, it eliminates 
many problems common to step-rolling, may be 
operated protractively or retractively, saves time, 
assures uniform, smooth surfaces, avoids annular 
voids or erratic tube inside diameters, provides 
better seal. 


Accessories 


Elliott also makes a complete line of retubing 
accessories, including both electric and air mag- 
netic Tube Rolling Controls, Tube Gages, Tube 
Plugs, Tube Cutters, etc.—in addition to a com- 
plete line of tube expanders. Ask for Bulletin Y-52. 


ELLIOTT 


LAGONDA PLANT, SPRINGFIELD, OHIO 
Y9-5 


E 
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ship that combines financial rewards 
and intangible satisfactions. 

Wise leadership brings to mind 
what one company president had 
to say about budgets. His remark 
has a bearing on enlightend salary 
administration. 

D. L. Yunich, president of L. 
Bamberger and Company, had this 
to say: “A budget represents yester- 
day’s planning. If reasons are com- 
pelling enough, the budget can be 
. - » and should be . . . changed. 
The budget is not a straight jacket 
intended to freeze all thought and 
action.” 

There is more to this business of 
enlightened salary administration in 
all of its components. However, most 
of its goes back to what we said in 
the beginning about a company’s 
operating philosophy. A salary pro- 
gram is going to be no better or no 
worse than the over-all philosophy 
under which a company operates. 
These philosophies have to be those 
that permit a company to keep the 
faith not only with its employes but 
with stockholders and customers as 
well. 

Originally presented before the 
American Institute of Chemical 
Engineers, Atlantic City, March 17, 
1959. 











Richard B. Blomfield is cor- 
porate personnel manager for 
Mack Trucks, Inc. He was pre- 
viously manager of salary ad- 
ministration for Union Carbide 
Corp., New York. A graduate of 
the University of Hawaii, he at- 
tended Harvard Law School and 
has a M.A. degree in personnel 
administration from Columbia 
University. Before assuming his 
present position four years ago, 
Blomfield was assistant to the 
general manager of industrial re- 
lations, Linde Co. Before that he 
held a similar position with 
American Factors, Ltd., Hono- 
lulu. An active AMA seminar 
leader, he is a director and past 
president of the New York chap- 
ter of American Society of Train- 














ing Directors. 
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Honeywell control valves are available 


for a wide range of temperatures 


Whether you’re talking about 1200 
or minus 450° F, there’s a Honeywell 
automatic control valve for your 
process flow. The Honeywell valve 
illustrated—Series 800, Type 11 
double seated—is designed to handle 
fluids at 1200° F. This application requires such features 
as: welded-in, solid stellite guide bushings . . . stellited 
guide posts . . . seal-welded seat rings . . . spiral wound, 
asbestos-filled, stainless steel gaskets . . . high-temperature 
bolting . . . extended bonnet with fins . . . designed clear- 
ances for non-sticking, non-galling operation. 





For hot or cold flows . . . or other process flow conditions 
. . » Honeywell valves are available in a wide range of 
types and sizes. When you need control valves . . . contact 
your local Honeywell field engineer. Write for new 
Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
Fut ww Coutzol 


For more data on advertised products, use Readers’ Service Cards, last page. 
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HELPFUL WATER CONDITIONING DATA 
FROM BETZ 





ORROSION in the condensate return 

lines of boiler systems is a frequent 
problem. To properly prescribe a solu- 
tion to the difficulty, it is necessary to 
determine the primary cause of the 
attack. Prompt elimination of serious 
return line corrosion is certainly most 
advisable since necessary maintenance 
and replacement of pipe and fittings can 
be quite costly. 

By far the most common causes for 
return line corrosion are the presence of 
either oxygen or carbon dioxide, or both 
of these gases dissolved in the conden- 
sate. The appearance of the corroded 


ance of such sections will have the com- 
bined characteristics of oxygen pitting 
and carbon dioxide corrosion grooving. 





Figure 2—Oxygen pitting attack, dis- 
tinctly different from CO>. 


Recently, hydrazine (N,H,) has been 
applied to achieve oxygen removal. The 
use of hydrazine is usually confined to 
high pressure installations where the 
concentration of dissolved solids is 
critical. Unlike sodium sulfite, hydrazine 
does not increase the solids of the 
boiler water. 

Oxygen attack can take place not only 
due to inefficient deaeration of the feed- 
water, but also through the possibility of 
oxygen leakage into the condensate. Air 
infiltration can be expected at conden- 
sate pumps, or other points in the system 
where air may come in contact with the 
condensate. This potential difficulty can 
be checked by conducting dissolved 
oxygen tests on the condensate itself. 
If it is determined that oxygen is present 
in the condensate, appropriate mechan- 
ical steps can be taken to eliminate or 
minimize oxygen infiltration. 


RETURN LINE CORROSION 


@ Causes of corrosion can be readily identified 
and economically corrected. 





Figure 1—Grooving attack by CO, is 
shown in this end view of the condensate 
pipe. 


sections will be a good indication of the 
cause. An attack by carbon dioxide will 
be characterized by an actual thinning 
of the metal wall of the pipe, with asso- 
ciated grooving of the metal. Such attack 
is illustrated in Figure 1. 

Corrosion by dissolved oxygen will be 
evident by a series of pits, usually accom- 
panied by deposits of the reddish colored 
iron oxides. Such attack may be observed 
in Figure 2. It is not uncommon to see 
the results of attack which is due to both 
oxygen and carbon dioxide. The appear- 


Oxygen Attack 


Oxygen in steam and condensate may 
originate directly from the boiler feed- 
water or may enter at various points in 
the condensate system. Boiler water 
makeup will contain appreciable quan- 
tities of dissolved oxygen, especially if 
taken from a surface supply. Since the 
solubility of dissolved oxygen decreases 
with increasing temperature, when 
the feedwater undergoes an increase in 
temperature in the boiler itself, the 
dissolved oxygen will be liberated and 
passed over with the steam. This fact 
makes the use of an open or deaerating 
heater of utmost importance in good 
engineering design of a boiler plant. With 
such an installation, the major portion 
of the oxygen in the water will be re- 
moved before the water enters the boiler. 

The use of an open or deaerating 
heater removes the oxygen by mechan- 
ical deaeration of the boiler feedwater. 
Since mechanical deaeration is not suc- 
cessful in removing 100% of the dis- 
solved oxygen present, the feed of a 
chemical deaerant is economically justi- 
fied to assure that the last traces of the 
dissolved oxygen are removed. Ordi- 
narily, sodium sulfite (Na,SO;) is used 
for this purpose. 
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Carbon Dioxide Attack 


Carbon dioxide is the most prevalent 
cause of return line corrosion, and its 
source is primarily the feedwater. An 
open or deaerating heater will remove 
any free carbon dioxide from the feed- 
water, but such removal will not elim- 
inate the presence of carbon dioxide in 
the steam. Since bicarbonates and car- 
bonates present in boiler feedwater will 
undergo decomposition at elevated tem- 
peratures to form carbon dioxide, the 
result of this decomposition is the chief 
source of carbon dioxide in the steam. 
The reactions are as follows: 


(1) 2NaHCO; + heat > Na,CO; + CO, + H,0 
bicarbonate -+ heat — carbonate -+ carbon di- 
oxide ++ water 


(2) Na,CO; ot H,0 oo heat — 2NaOQH on co, 
carbonate -++ water ++ heat — hydroxide + car- 
bon dioxide 


While reaction (1) will proceed to 
100% completion, the decomposition 
indicated in reaction (2) proceeds to 
only about 80% completion. All other 
things being equal, the higher the carbon 
dioxide content of the steam, the greater 
will be the corrosion potential. The 
severity of the anticipated attack may 
be roughly estimated by conducting 
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Figure 3—Corrosion rate of CO, depends 
on its concentration and flow rate. Note 
the drastic rate increase at concentrations 
above 6 ppm CO>. 


the phenolphthalein and methyl orange 
alkalinity determinations on the boiler 
feedwater. In some cases a carbon di- 
oxide concentration as low as 6 ppm may 
cause a troublesome corrosion problem 
in the return piping. 

However, in addition to the carbon 
dioxide concentration of the steam, there 


NEED NOT 


is one other important consideration in 
anticipating the severity of corrosion 
due to carbon dioxide. That considera- 
tion is the total pounds of carbon diox- 
ide. Figure 3 clearly illustrates this point. 
It should be noted that with a carbon 
dioxide concentration of 6 ppm or above, 
the rate of corrosion increases rapidly 
as the rate of flow increases. Another 
factor which can materially influence the 
severity of carbon dioxide attack is the 
possibility of stratification. This leads to 
a higher rate of attack than expected for 
the particular flow rate and concen- 
tration of carbon dioxide. 

Since the carbon dioxide contamina- 
tion results from an actual breakdown 
of the carbonate and bicarbonate alka- 
linity of the feedwater, deaerating prac- 
tices will be ineffective in reducing the 
corrosion potential due to this gas. 
Effective reduction of the corrosion 
potential may be achieved by external 
treatment of the feedwater or makeup 
water to reduce the bicarbonate alkalin- 
ity thereof. Such external treating facili- 
ties inc]ude lime-soda, and lime-gypsum 
softening, which ordinarily reduce the 
alkalinity to the 50-60 ppm range. It is 
advisable, from the standpoint of reduc- 
ing carbon dioxide corrosion to main- 
tain the softener effluent alkalinity in the 
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carbon-hydrate form, rather than in the 
form of bicarbonate-carbonate. Other 
external methods that can be employed 
to reduce bicarbonate alkalinity to a very 
low level include acid feed, hydrogen 
zeolite softening, and dealkalization. 


Neutralizing and 
Filming Amines 


When external softening cannot produce 
a sufficiently low carbon dioxide con- 
centration of the steam, or when the 
expense for such external treating facili- 
ties is not justified, excellent protection 
from attack can be achieved with the 
use of neutralizing amines or filming 
amines. 

Neutralization of carbon dioxide can 
be safely accomplished by certain volatile 
amines. These amines, when fed to a 
boiler, volatilize with the steam and 


amines are also effective when oxygen is 
present in moderate amounts. Figure 
4 illustrates the water repellency of 
the amine film. 


Summary 


1. Oxygen and carbon dioxide are the 
chief causes of return line corrosion. 


2. Attack by dissolved oxygen is char- 
acterized by pits and build-up of deposits 
of iron oxides. 

3. Attack by carbon dioxide is char- 
acterized by grooving and actual thin- 
ning of the metal pipe walls. 

4. Combined attack by oxygen and 


carbon dioxide will have the character- 
istics of each. 


5. Oxygen attack can be stifled by 
efficient chemical and mechanical 
deaeration. 


BE A PROBLEM 


combine with the carbon dioxide to 
neutralize its acidity. Since they react 
directly with carbon dioxide, the quan- 
tity required is proportional to the car- 
bon dioxide content of the steam. Where 
large amounts of carbon dioxide are 
present, costs can become excessive. 





Figure 4—Non-wettability of amine film. 


The filming amines function by laying 
a non-wettable film of monomolecular 
thickness over the metal surfaces, which 
is impervious to water. Since the film 
prevents the water from reaching the 
metal surface, attack is prevented. The 
quantity required is independent of the 
carbon dioxide concentration, and there- 
fore is a more economical treatment 
particularly where high concentrations 
of this gas are present. The film forming 
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6. Carbon dioxide attack can be in- 
hibited by external reduction of alka- 
linity and/or use of filming or neutral- 
izing amines. 





A number of factors must be con- 
sidered on an individual plant basis to 
determine the best way to overcome a 
return line corrosion problem. Continu- 
ing research and development by Betz 
LABORATORIES On this important subject 
has led to a better understanding of the 
effect of different variables, as well as 
provided increasingly effective control 
methods. A Betz Field Engineer will be 
happy to discuss your return line corro- 
sion problem and suggest result-produc- 
ing ways to overcome it. Why not take 
steps to call him in now while you're 
thinking about it? 


BETZ LABORATORIES, INC. 
Gillingham & Worth Streets « Phila. 24, Pa. 
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As Management sees It... 





FIGURE 1—J. F. (Chief) Cole, mechanical foreman, con- 
x” session for his employes at American Oil’s 
El Dorado, Ark., refinery. His talks this time is on the proper 


ducts a “tool bo: 








way to lift weights, The demonstration includes a simple home- 
made gadget which shows the strain on a man’s back unless 
he keeps it straight and lifts with his legs. 


Put Safety on a Personal Basis 


Accidents were increasing at Amoco’s El Dorado plant 
until management discovered that only 4.3 percent of 
all injuries was due to equipment failure. Now workers 
at that refinery are five times safer at work than off 


the job 


J. B. Hamblen 
American Oil Company, New York 


A RECENT ISSUE of the El 
Dorado (Ark.) Daily News pub- 
lished an article which began, “The 
fact that employes at the American 
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Oil Company refinery here are five 
times safer at work than off the job 
does not, so to speak, happen by 
accident.” 


This was the newspaper’s way of 
announcing that Amoco’s E] Dorado 
refinery had reached another million 
man-hours of work without a lost- 
time injury; just a few days later it 
had also completed a full year of 
safe operation. 

The article explained El Dorado’s 
safety program and quoted J. Cor- 
bin Fernald, the refinery’s safety 
supervisor, that the only formula for 
such an accomplishment is a steady 
and continuous program that keeps 
its message uppermost in the minds 
of employes. We constantly stress the 
fact that “safety is a personal thing.” 


Safety Talks. Take, for example, 
the well established “tool box” ses- 
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... because it’s a Computer-Designed Hendrick Column Internal 


An electronic computer now assures you of maximum 
process performance from Hendrick Perforating Trays. 
That’s because this computer takes your design figures 
and combines them with carefully developed Hendrick 
formulas. The result is a set of specifications that exactly 
match your design requirements. 

The specifications actually give you greater efficiency 
and at lower initial cost. You get higher vapor thru-put, 
less entrainment. You get a wide range of stable opera- 
tion. Maintenance is easier. Tower construction is sim- 
pler. And... you save in the diameter of columns required 
for a specified process capacity. — 

Available in all types of commercially rolled metals. 
Stainless steel or other corrosion-resistant metals are 
recommended for corrosive services. As a result, you 
can now cut replacement costs and production losses 
caused by downtime, changeovers or cleaning. 


HENDRICK 


MANUFACTURING COMPANY 


Perforated Metal * Perforated Metal Screens * Wedge Slot and Hendrick Wedge 
Wire Screens © Architectural Grilles * Mitco Open Steel Flooring * Shur-Site 
Treads * Armorgrids ¢ Hendrick Hydro-Dehazer ¢ Distillation Column Internals 
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Hendrick engineers will be happy to work with you in 
preparing Perforated Trays for use in your process 
equipment. Just clip the coupon for full information. 

Hendrick is licensed to manufacture Esso “Jet-Trays,” 
SOCONY “Uniflux,” SHELL “Turbo-Grid” and STONE and 
WEBSTER “Ripple” Trays. Hendrick is also equipped to 
supply all types of trays to specifications. 


Manutacturers of Catalyst Support-Perforated Screen Beds 


eeereereeeeeeeeeeee eeeeereeee eee eee ee eee ee eeeee 


Hendrick Manufacturing Company 
36 Dundaff Street, Carbondale, Penn. 
Gentlemen: 


(1 Please send FREE Bulletin Cl-2 e 


0 Have representative call 


Title Name_ 





Company—____ 





Address 








City. State. 
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FIGURE 2—These safety “contact slips” are filled out 





supervisors when they 


see an unsafe act. No names are used, but the information is incorporated into 
safety bulletins so that others are warned against following the same procedure. 





FIGURE 3—Part of the refinery’s safety program includes a monthly “good house- 
keeping” award for the unit or department which shows the greatest improvement 
in neatness. This program, naturally, encourages people to think in terms of safety 
as it is linked to good housekeeping. The award includes a colorful sign which is 
displayed by the winning unit, as well as a gift of two pounds of coffee for each 


man on the unit’s working crew. 


sions at El Dorado. Once each week 
a supervisor gathers his men in the 
morning for a five-minute safety 
talk. As many as 50 are held each 
month throughout the plant. Some- 
times, one of the hourly-paid em- 
ployes will volunteer to conduct the 
short session, either talking on a gen- 
eral subject such as the wisdom of 
wearing safety glasses, or describing 
some unsafe act he personally saw 
on the job. 

And if he did happen to see a 
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fellow employe taking a risky short 
cut, the chances are good that it also 
was seen by one of El Dorado’s 70 
supervisors who discussed the pos- 
sible danger with the man and then 
filled out a “contact slip.” These 
slips, delivered to Safety Supervisor 
Fernald, mention no names. They 
merely describe the unsafe act so 
that others can be warned in safety 
bulletins against following the same 
practice. 


Plant Gets Safer. El Dorado’s 
safety history, until a few years ago, 
was uneven. In 1947 the refinery 
reached its first one million hours 
without a lost-time injury but began 
to slip back in 1951 and 1952 with 
year-end records -of approximately 
10 disabling injuries per million man 
hours. It was about this time that 
we launched the “personalized” pro- 
gram, now in effect. 

The yearly results began to im- 
prove with accident frequencies fall- 
ing first to 6.2, then 5.4 and 3.5. 
Then after a zero year in 1956, the 
big record of 774 days and 2,507,015 
man hours without a disabling in- 
jury was reached in 1957. Again, on 
March 9, 1959, the million safe hour 
mark was passed on the run. 


No Magic. When queried by other 
companies on the details of our 
safety program, we are quick to 
admit that we probably do nothing 
that is not already being followed 
elsewhere. There is no magic for- 
mula. But we do know our program 
is working. The company’s big Texas 
City refinery also passed another 
million man-hours early this year. 
And in 1958, El Dorado refinery 
drivers covered 200,000 miles with- 
out a vehicular accident. 


Accidents Were Up. To get the 
full picture of the development of 
Amoco’s personalized safety program 
at El Dorado we must turn back to 
the early 1950’s when accidental in- 
juries were on the increase. The idea 
was prevalent among supervisors 
and employes that job or equipment 
hazards were the causes of accidents 
and were the reasons for mounting 
frequency rates. 

Actually, the safety department 
was not too concerned about the 
“hazard” idea. We were sure that 
faulty equipment was not causing 
our injuries, but others had to be 
convinced. We had enough data to 
show what was causing the injuries 
—the answer was in the “Foreman’s 
Report of Accidents.” 

Supervisors are required to submit 
these reports on any injury which re- 
quires medical attention. We had 
562 such reports available from a 
two-year period at El Dorado and 
another company refinery of the 
same size using similar equipment. 


Human Failure. On each report, 
the foreman is asked to check the 
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..-triple-purpose anti-icer 


UNICOR LHS’ 


provides valuable refinery and pipeline service, too! 


CORROSION INHIBITOR 

Oil-soluble, forms protective film. Used in light 
gasoline and stabilizer overhead condensate, 
UNICOR LHS provides high-efficiency, 
low-cost corrosion control for pipelines, and 
for crude and other refinery units. 
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DETERGENT 

Minimizes deposits, promotes cleanliness in 
heat exchangers. In auto induction systems, 
UNICOR LHS assures cleaner combustion. 








ANTI-ICER 
Highly effective safeguard 
against carburetor icing, prevents stalling. 
UNICOR LHS is convenient and 
economical to use, and is instantly 
miscible in lightest components of 
winter-grade gasolines. 





Get the facts today! Write or 
phone for information and samples. 
Address our Products Department. 


UNIVERSAL 
OIL PRODUCTS 
e COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S.A. 
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NCENTROL 


co 
PROVIDES 
LOW COST, EFFECTIVE CONTROL 
of FOAM and BOILER WATER CARRY-OVER 


PROVED 
IN THE LAB: 


BEFORE: 

Foaming of highly alkaline 
solutions in glass test 
cylinder. 





AFTER: 


Same solution after addition 
of 12 ppm of Bird-Archer 
Concentrol antifoam. 





PROVED 
IN THE FIELD: 


Concentrol eliminates foaming, maintains 
dissolved solids of 10,000 ppm with alkalinity 
in excess of 2,000 ppm in East Texas refinery. 
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Concentrol reduces blowdown rate from 15% 
to 5%, keeps steam quality high in paper mill 
using highly alkaline makeup water. 





— 


N 
Concentrol eliminates boiler carry-over 
caused by high alkalinity for an automobile 
radiator manufacturer using a carbonate water 
that is Zeolite softened. 


Og See, 
iar 


Concentrol is available in liquid, powder or briquette forms. Fast 
acting and resistant to hydrolysis or breakdown under normal boiler 
temperatures and pressures, it can be fed either continuously or in slugs 
to boilers. Many plants get the advantages of positive foam control p/us 
boiler water sludge conditioning by using Concentrol in combination 
with organic sludge conditioning agents. 


Let a Bird-Archer Water Treatment Engineer prove what Concentrol can do in your plant. 
Bird-Archer is always as near as your phone. 


BIRD-ARCHER 


WATER TREATING CONSULTANTS 
The BIRD-ARCHER Company, 4337 N. American St., Phila. 40, Pa. 


New York, Chicago 
The BIRD-ARCHER CO. of California, 415 Brannan St., San Francisco * Offices in Canada and Mexico 


BA-802 





258 For more data on advertised products, use Readers’ Service Cards, last page. 








item which in his opinion was the 
real cause of the accident. We dis- 
covered that 31.3 percent of the in- 
juries, almost one out of three, were 
caused by the individual’s awkward 
or careless handling of tools or mate- 
rials. He mashed his hand or finger, 
bumped his toe, cut or punctured his 
skin, hit himself, dropped an object 
on his foot or ankle. 

Eye injuries accounted for 13.7 
percent—some object or substance 
connected with the man’s own work 
got into his eyes because he was not 
wearing his eye protection. 

In another 13.7 percent the em- 
ploye slipped, fell or bumped into 
some object. 

Burns accounted for 7.8 percent 
of the injuries. The man grasped 
some hot object, a hot pipe or cyl- 
inder head, or opened a valve and 
splashed hot oil or hot water on his 
body. 

Strained backs or shoulders re- 
sulted in 6.9 percent of the cases, 
which certainly could have been pre- 
vented. 

In the final analysis, there were 24 
injuries which definitely were caused 
by insecure or leaking or improperly 
prepared equipment or scaffolding. 
They amounted to only 4.3 percent 
of all the injuries sent to a doctor, 
as reported by the foremen. 


There we had the proof that it 
wasn’t faulty equipment causing the 
major percentage of injuries, but 
people. 

When these facts were explained 
to management, supervisors, foremen 
and the employes, it was not dif- 
ficult to get support for the “per- 
sonalized” safety program we had 


developed. 


Constant Reminders. E] Dorado 
refinery employes are never very far 
from a safety message. They see 
them on bulletins posted wherever 
the most people are likely to rest 
their eyes during a working day. As 
an example, as employes enter the 
refinery cafeteria they see several 
safety posters, such as, “There are 
12 companies in the United States 
making glass eyes—Why?” 

There are also the periodic bul- 
letins circulated around the refinery, 
titled “Don’t Let This Happen To 
You” or “Accident of the Month.” 
It is a company-wide message de- 
scribing an accident or near-accident 
that could have been avoided. These 
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Humble Coatings Give You 
Three-Way Reduction 


in Maintenance Costs! 


Humble coatings last six months to a year longer than most other 
paints. You save two ways — on paint and labor. The third, and most 
important, way you save is this: you get better protection, which means 
longer life for expensive equipment. 

Humble coatings contain rust-preventing ingredients that not only 
provide surface protection, but also neutralize any corrosive elements 
that may penetrate the surface protection and attack the metal. These 
coatings were specially developed to give maximum protection in re- 
fineries and chemical plants where strong acids, alkalis and salt sprays 
produce severe corrosive conditions. 

Without cost or obligation, one of Humble’s trained engineers will 
make a thorough study of your needs and recommend a complete paint- 
ing program for you. Call your nearest Humble representative, or 
phone or write: 


HUMBLE OIL & REFINING COMPANY 
Consumer Sales, P.O. Box 2180, 
Houston 1, Texas 


Humble’s line of 
coatings includes — 


*RUST-BAN®  * Vinyls 

* Epoxies ® Acrylics 

* Phenolics © Enamels 

* Tank coatings * Hot surface coatings 


® Interior and exterior 
emulsion-type paints 


Rnqpeninnpsitiitennnneasanines an al 


























Anyone can make a heat exchanger 


It must be easy because there are 

currently 200 companies in the business. 

Many of these companies are primarily metal fabricators. 
Their products are fine for some industries. Other companies, 
Griscom-Russell for example, are specialists in the 
theory and engineering of heat exchange equipment. 

For over 90 engineering and research oriented years, 
Griscom-Russell has been designing and manufacturing a 
wide range of exceptional and economical heat 

exchange equipment. Many of our innovations are now 
standards. This reputation for knowing our business 

has brought us many of our customers . . . and 


helped us keep them. Would you care to test us? 











A 


G. Wi$c0Mm« feu ssel/ GENERAL THE GRISCOM-RUSSELL COMPANY 


PRECISION 


A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATI 
COMPANY - 
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Specialists in the 
engineering and construction 
of heat exchange equipment 


air, gas and liquid heat exchangers, 
coolers and heaters—finned and bare 
tube, evaporators, steam generators, 
condensers, tank heaters, air-cooled 
fin-fan exchangers, sea water distilling 
plants, helically and longitudinally finned 
tubing, and many other products. 


MASSILLON, OHIO 


GR-398 
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are worded so as to have news value 
for the widely distributed locations 
of the company’s operations. 

At first, only injuries from another 
Amoco refinery were used in these 
bulletins. But we soon found that 
employes do not object to being used 
as a subject at their own location 
because they realize that it promotes 
safety. We are convinced that these 
bulletins are much more effective 
than any other type of poster. 


inspection Teams. Another signifi- 
cant safety activity at El Dorado is 
the monthly inspection of the plant 
by two groups of four men each— 
one composed of foremen, and the 
other of maintenance employes. The 
groups get one new man each month, 
with the senior man dropping off 
after serving as chairman. Every- 
body gets a chance to serve sooner 
or later. 

These safety inspections point to 
the fact that even though the com- 
pany follows the ‘‘personalized’’ 
safety approach, the constant search 
for corrective action is highly impor- 
tant. 

El Dorado’s groups conduct sepa- 
rate inspections and make recom- 
mendations to the supervisory safety 
committee. The inspecting teams 
then are notified of the corrective 
actions taken. Because of this spirit 
of teamwork, everyone is more safety 
conscious. 


Rewards. No company should over- 
look the opportunity to encourage 
the pride and fun associated with 
building up a good safety record. At 
El Dorado we do this by recognizing 
employes each time they pass 30 
days without a lost-time injury. At 
these 30-day intervals, everybody 
gets a cigar or a bar of candy, de- 
pending on their choice. The gift is 
wrapped with a safety message, such 
as “Congratulations—don’t take a 
chance, and win a cigar.” 

After working safely for 90 days, 
employes gather for a short safety 
rally. They hear a congratulatory 
talk by the refinery manager, then 
the safety supervisor holds a draw- 
ing for door prizes. Usually these 
prizes are six pairs of safety shoes 
and six electrical appliances, such as 
ice cream freezers or toasters. 

Another point is that all new em- 
ployes receive heavy safety indoctri- 
nation so they fit smoothly into the 
refinery’s existing safety education 
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FORGED 
STEEL 


FORGED 
ALLOY STEEL 


ASTM-A-105 


“FORGED and | Grade 2 


BAR MATERIAL 


FORGED and 
BAR MATERIAL 


THE Ceeabity 1 


in FITTINGS 


Carbon Steel. 


yielelemes, 
Teele a.) 
6000 Lb 


Class 


CAMCO FITTINGS, INC. 
North Haven, Connecticut 


Catalog covering complete line. 
Furnish address of area distributor. 
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Here's a real cost-saving idea! 


—— GORROSION-PROOF 


YOUR PRESENT EQUIPMENT... 


ce nah nn OO 


Trailer Tank with 
| Fluorocarbon 
Plastic Lining applied. 


WITH CHEMISEAL” FLUOROCARBON LININGS 


Instead of buying new equipment for 
corrosive service, simply have Chemi- 
seal FLUOROCARBON PLASTIC LININGS 
applied to existing equipment. It’s your 
assurance of positive chemical resist- 
ance without the high cost of special 
alloys, cladding, fused or baked linings! 
Hydrochloric, hydrofluoric, and nitric 
acids, plus the stronger alkalies, oxi- 
a dants, and solvents, cannot harm Chemi- 
: seal FLUOROCARBON PLASTIC LININGS. 
ii | They’re easy to clean, non-brittle, non- _—geactor Pot lined with Chemi- 
contaminating, non-flammable, and can seal Fiuorocarbon Plastic. 
be used in temperatures ranging from 
li —320°F to +250°F. 

Most contours and materials (glass, — 
wood, metal, concrete) can be covered 
easily and efficiently with Chemiseal 
FLUOROCARBON PLASTIC LININGS. Con- 
tact the skilled, factory-trained applica- 

; tor nearest you for details on your 
application: 




















THE BARBER-WEBB COMPANY, INC., 


Los Angeles, Cal. Fluoride Tank lined with Chemi- 
BELKE MFG. CO., INC., seal Fluorocarbon Plastic. 
‘ Chicago, Illinois 
7} BUCKLEY IRON WORKS, 
Dorchester, Mass. 


ELECTRO-CHEMICAL. ENGRG. 
& MFG. CO., Emmaus, Pa, 


LINCO, INC., Houston, Texas 
METALWELD, INC., Philadelphia, Pa. 


Or, write for Bulletin AD-152, Special 
Products Dept., United States Gasket 
Company, Camden 1, New Jersey. 





*Registered trademark 


nited 
tates 
asket Plastics Division of ay 


Pipe Coupling with Chemiseal 
Fivorocarbon Plastic Lining. 


(awe) 
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J. B. Hamblen is safety director 
for American Oil Co., New York, 
where he is in charge of accident 
prevention for the entire com- 
pany. He has a B.S. degree in 
chemical engineering from the 
University of Wisconsin and an 
M.S. degree in chemical engineer- 
ing from MIT. Hamblen has been 
a plant and construction superin- 
tendent for U. S. Gypsum Co., 
chemical researcher for Standard 
Oil Co. (Ind.), assistant refinery 
superintendent, and general man- 
ager of manufacturing and safety 
director for Pan-Am Southern 
Corp. He has served on several 
API committees and is a member 
of the National Membership com- 
mittee, American Society of Safety 
Engineers. A past board member 
of Metropolitan New Orleans 
Safety Council, he has also been 
chairman, American Society of 
Safety Engineers, New . Orleans 
chapter. 











program. Also all maintenance em- 
ployes attend a combined safety talk 
every Monday morning, which, be- 
cause of local atmosphere, are begun 
with a prayer. 


Individual Action. It is heartening 
to see the response that we receive 
from employes. In plant newspapers, 
talented employes draw safety car- 
toons, making up their own mes- 
sages. It is not unusual for a fore- 
man to suddenly see a sign appear 
in his area reading, “Thursday’s the 
day.” It was made by an employe, 
without asking anyone, and it means 
that Thursday’s the day the plant 
reaches another 90-day record. 

At the company’s new Yorktown. 
Va., refinery, a huge safety board at 
the entrance carries a new safety 
message each week, most of them 
submitted by employes. An example: 
“Safety is our premium product.” 

Keep this point in mind with re- 
gard to your plant’s safety program, 
“If a man thinks ‘safety’—he’s going 
to work safely.” ++ 
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Will you reap the long-term payoff 


of good mixer shaft sealing ? 


If you want to minimize your mechanical fluid mixing 

_ costs, take a hard look at mixer shaft sealing. 
This is the area where profits can leak away un- 
noticed. The right shaft seal makes all the difference 
between an efficient mixing operation and a ruinously 


expensive one. 


When you're aiming for low-cost shaft sealing, don’t 
be fooled by low first cost. Instead, look for solid long- 
range savings you can make in terms of smooth opera- 
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1. SAVE COST of a special-alloy 
mounting flange with all-welded 
LIGHTNIN construction. Forged 
steel flange is faced with cor- 
rect alloy for your process con- 
ditions. Hub is solid alloy. 
Alloy parts are shown in gray. 





1. ELIMINATE REPACKING 
— adjustment with this car- 
tridge-type LIGHTNIN rotary me- 
chanical seal assembly, optional 
on all LiGHTNIN Mixers. It’s 
saving many users thousands of 
maintenance dollars a year. 


2. GET SUPERIOR SEALING 


with 7 rings of large-cross- 
section packing. Separators fa- 
cilitate ing removal, dis- 
tribute force uniformly. Gland 
bolts, threaded part way, prevent 
overtightening. 


2. GET WIDEST CHOICE of seal 
designs and materials to meet 
your conditions: stainless steels, 
Stellite, Hastelloy alloys, 
bronze, ceramic, Teflon, etc. 
Handle pressures to 2500 psig 
and all temperature ranges. 





WHAT MIXING OPERATIONS are important to you? You'll find a wealth of information 


on fluid mixing in these helpful bulletins describing LIGHTNIN Mixers: 


(1) Top or bottom entering; tur- 
bine, paddle, and propeller 
types: 1 to 500 HP (B-102) 

(Top entering; propeller 
types: % to 3 HP (B-103) 

C) Portable: Ye to 3 HP (B-108) 


(CO Side entering: 1 to 25 HP 
(B-104) 

(L] Laboratory and small-batch 
production types (B-112) 

(LJ Condensed catalog showing 
all types (B-109) 


Check, clip and mail with your name, title, company address to: 






MIXING EQUIPMENT Co., Inc., 164-g Mt. Read Bivd., Rochester 3, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Ave., Toronto 19, Ont. 


(L] Quick-change rotary me- 
chanical seals for pressure 
and vacuum mixing (B-111) 


() Confidential data sheet for 
figuring your mixer require- 
ments (B-107) 


tion, rapid maintenance, minimum downtime. 

Here are some mechanical reasons why you get these 
savings with LIGHTNIN Mixers. Every one of the fea- 
tures illustrated below is a LIGHTNIN “first.” Many are 
yours only with Licutnins. And only LIGHTNINs give 


you ail of them! 


For lowest-cost fluid mixing, see your LIGHTNIN 
Mixer representative soon. Look him up in Refinery 


Catalog. Or write us direct. 


3. GET BETTER LUBRICATION 
without re ing. Lantern ring 
evenly distributes lubricant; 
permits continuous lubrication 
under pressure; extends time 
between repackings. Relief plug 
prevents overlubrication. 





3. REPLACE SEAL ASSEMBLY 
quickly, if ever mecessary— 
without dismantling mixer or 
removing it from tank, and 
without skilled manpower. Seal 
cartridge unbolts, comes out as 
a unit; replacement bolts in. 
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How you cut mixing cost with the Lightnin stuffing box 





4. REPACK FASTER with exclu- 
sive split packing gland (A) 
that comes right off the shaft to 
allow maximum work space. 
Lantern ring (B) lifts out quick- 
ly by means of pullers (C), 
standard accessories. 


Get simplest possible maintenance with Lightnin mechanical seal* 





4. RETAIN GEAR ALIGNMENT 


when changing seal. Mixer 
gears (A) are isolated from 
shaft by hollow drive quill{t (B) 
—cannot get out of line when seal 
is removed. Shaft realignment 
is automatic on reassembly. 
tpatented 


“Lightainr 


Mixers 


MIXCO fluid mixing specialists 


*patent pending 
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What's Happening... 





New Acrylo Process for Ohio Standard 


Everyone’s talking about the new 
Standard Oil Co. (Ohio) acryloni- 
trile process, which is based on a 
single-step direct conversion of refin- 
ery propylene and anhydrous am- 
monia. Utilizing inexpensive raw 
materials readily available in ample 
quantity, the new route to acryloni- 


trile was developed in Sohio’s Re- 
search Center, Cleveland, and is 
attracting international attention. 
The process is a catalytic vapor 
phase one-step reaction operating at 
moderate temperatures (below 
500° C), low pressure (less than 3 
atms.), and residence times of a few 


Acrylonitrile—rTypical Analysis of Pilot Plant Product 














Item No. Analysis Specifications 

1 NE Fed idaaks Vata os 50 ppm 300 max. 

2 pS LO a Pre 350 ppm 500 max. 

3 Acrolein.... . : : 10 ppm 5 max. 

4 ae. 6646 > chee vees 15 ppm 20 max. 

5 I 6 Sar titns ona 46S MES HOE 15 ppm 50 max. 

6 SC iets ns Gok ee becoeeees 0.02 ppm 0.10 max. 
7 Bs aaa WECke pssedeebs 2 BB pom 5 ppm max. 
8 SS Vu srrechins babes «0 0 bine é . 0.10 max. 
Q ic OS 5h ab Ae eb ins 00 vee CW t. 0.25-0.45 

10 Cyanobutadiene.............. | None None 

11 Divinyl Acetylene. . Mites None None 

12 Methyl Vinyl Ketone........ None None 

13 Peroxides........... ‘ ‘nate None 0.2 ppm max. 
14 Se ane bor bwiee lear Clear 

15 I os ons & 4 eoio's ee lessthan 5 5 max. 

16 Distillation Range. . 75.0°C. to 74.5°C to 

f ok 78.5°C 

17 (Ne ce Oi ANE SRG ie 45 ppm 35-45 

18 teeth ee wt aasa tens <3 a pm = am. 

19 Ag n mb Stability. . greater than rs. rs. 

20 = Say Sh ae AS 6.6 6.0-9.0 

21 SEAR NN Sere 1.3888 1.3882-1.3891 

22 Titration Value.............. 0.5 ml. 0-2 

23 Specific Gravity 25°/15.5°C.. . . 0.7996 0.7990-0.8020 





The acetonitrile will be of similar high quality as indicated in the following tentative specifications: 


Tentative Sohio Acetonitrile Product Specifications 






































Minimum Maximum 
Specific Gravity at 5 saa 0.782 0.785 
Distillation, 760 mm Hg...... Ibp 80°C. DP 82°C 
Acetonitrile, NES osvcet cue ee ae ef ee 
Acidity, Max. as Acetic Acid, 
DCAD Cvernatacecccsicel = | Ch eheuan te 0.08 
pT Ss eae None by Test 
Free Ane a: ES Pe None by Test 
a nee ye rte 0.03 
Calor, ABHA Pi-Co. 212727” 5 
Suspended Matter......... Substantially free 
Acrylonitrile, and other 
— Monomers, 
DT ot ee Penesnecs esd!) (Ukeeeeke 0.05 
HCN, \ eehiin 5 
Other turated Nitrated, 
DUCT Pita chekGR che cae p> ck obese eee 0.05 
Temp. 
Flowing t Combined 
Flowing Pressure Temperature Factor, F; Factor, F, Factor, Fip 
cae OR ete e |e : 40°F 1.0189 0.9531 0.9720 
Fy 4aetiyn p vay Se - 60°F 1.0000 0.9531 0.9531 
P<; (ha nbeeeurehec is aaks 80°F 0.9813 0.9531 0.9353 
264 


seconds. It is highly selective, giving 
good yields of acrylonitrile and com- 
mercially recoverable amounts of 
acetonitrile and hydrogen cyanide. 


Raw Materials. Refinery propylene 
streams and fertilizer-grade anhy- 
drous ammonia are the only signifi- 
cant raw materials. Propylene concen- 
tration is not critical (40-90 percent 
being acceptable) and large amounts 
of low-molecular-weight hydrocar- 
bons can be tolerated in the feed 
stream. In some cases, economics 
may warrant a preconcentration of 
the propylene, but this is not a re- 
quirement of the process. 


Pilot Unit. Although completely new, 
the process has been tested exten- 
sively in a one-ton-per-month pilot 
unit at Sohio’s Cleveland Research 
Center. 


Product Quality. The product ob- 
tained is very pure and completely 
free from troublesome impurities 
(methyl vinyl ketone, divinyl acety- 
lene, and cyanobutadiene). It is fiber 
grade and meets major domestic con- 
sumer’s specification trials. Pilot plant 
quantities have been polymerized, 
spun, dyed, and aged without dif- 
ficulty. 


Catalyst Aspects. The catalyst is 
used as a fluidized bed. It is durable 
chemically, physically, and thermally, 
and depends for its activity on a high 
concentration of active ingredients 
rather than a trace constituent. Thus, 
it is not readily affected with trace 
contaminants. However, desulfurized 
hydrocarbon feed should be used to 
prevent bulk sulfate lay-down. The 
catalyst has been prepared in large 
amounts in commercial size equip- 
ment. 


Commercial Plant Aspects. The 
first commercial plant to use the new 
process is being built at Lima, Ohio, 
and will go on stream early in 1960. 
To be operated by Sohio Chemical 
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Gas Processors get 
all three from Jefferson! 





for efficient Natural Gas Sweetening, 
Refinery Stream Sweetening, Sulfur 
Recovery, Solvent Extraction, Carbon 
Dioxide Absorption, Dehydration, 
and Hydrate Brever 





when and prod and in any quantities 
you require . . . 55-gal: drums, 1-4,000- 
gal. tank wagons, 4-10,000- -gal. tank 
cars . . single product or combination 









HELPFUL TECHNICAL SERVICES... 
like those relating.to proper storage and 
handling, or complete analyses of your 
gas-scrubbing agents, or just any way 
the Jefferson people can help you lick a 
problem. Your request to 1121 Walker 


Avenue, Houst6n 2, Texas, will bring 
helpful answers on ang donties” 


ae Se 
Sitter «= JEFFERSON CHEMICAL 
COMPANY, INC. 


Soda Ash * Sodium Bicarbonate 
Essential Chemicals From Hydrocarbon Sources HOUSTON © NEWYORK © CHICAGO « CLEVELAND 
CHARLOTTE « LOS ANGELES 
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Co., it will have a low electrical load, a 
relatively small water requirement, will 
be self-sufficient in its steam require- 
ments and will produce no unusual water 
effluent. So, site selection can be based 
entirely on raw material availability and 
product transportation aspects. 


Chemistry of the Process. The proc- 
ess chemistry is represented by the follow- 
ing equation: 


CH, = CH — CH, + NH, + 


\),, (Air) CAT. 


CH, = CH—CN-+ 3H,O 





Minor amounts of acetonitrile and hydro- 
gen cyanide are also obtained. These may 
originate by oxidative attack on the pro- 
pylene molecule at the double bond 
rather than at the methyl group. 
Selectivity of the reaction is primarily 
due to the catalysts’ nature and process 
conditions. Many catalysts will give trace 
quantities of acrylonitrile from this re- 
action, but it has taken much research 
to produce high activity and selectivity 
with the Sohio acrylonitrile catalysts. 
Approximately stoichiometric quanti- 
ties of oxygen and ammonia are used. 
As for reaction requirements—‘it is un- 
important whether oxygen or air is em- 
ployed. Air is, of course, less costly and 
diluent nitrogen does not enlarge the re- 





actor enough to warrant a separate oxy- 
gen plant. 

CO and CO, are both produced in 
large amounts and are the major non- 
productive propylene consumption. Pro- 
pane and lower hydrocarbons, including 
ethylene, are inert under the reaction 
conditions. Butylene and higher hydro- 
carbons do tend to react under process 
conditions, giving complex product mix- 
tures. Therefore, they should be avoided 
in the feed streams, although trace quan- 
tities might be tolerated. 

This direct process chemistry can be 
contrasted with other routes to acryloni- 
trile, using propylene as a major raw 
material. These would include intial oxi- 
dation of age bom to acrolein—then & 
processing to derive acrylonitrile oxida- 
tively from acrolein and ammonia. 
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TRIANGLE BRAND 
COPPER SULFATE 
tho Supenion Reagent (or Sweetoning 


Sweetening in oil refining and processing demands a 
superior reagent either in the dry form or in aqueous 
solutions. Triangle Brand Copper Sulfate is versatile 
and is effective in partly desulphurizing oil, or remov- 
ing mercaptans, other sulphur compounds, malodorous 
and resinous substances from cracked distillates. 








Triangle Brand Copper Sulfate, 99% pure, will be your 
reagent of choice once you use it! 


PHELPS DODGE REFINING CORPORATION 


cielem 7-10 ae O2-11)') Pa, |) ee Ole ae ee, Pee 





a 


For more data on advertised products, use Readers’ Service Cards, last page. 


Other prior processes require more 
costly raw materials, notably hydrogen 
cyanide and ethylene oxide or acetylene. 
The original synthesis was from ethylene 
cyanohydrin in 1893, and this is still one 
of the commercial routes. Reaction of 
acetylene and hydrogen cyanide at ele- 
vated temperatures was disclosed in 1930, 
but this reaction is generally conducted 
in aqueous catalyst solutions in commer- 
cial practice today. Because of the need 
to generate acetylene for this process, an 
attempt was made to react readily avail- ae E77 
able unsaturated hydrocarbons (such as . 3 
ethylene and propylene) with hydrogen 





cyanide. To avoid the need of handling = 
hydrogen cyanide, it was proposed to aed 
react propylene with ammonia, but yields 

by this reaction were not competitive -F 
with acetylene processes commercially es- — 


tablished by that time. 


Product Recovery. Hydrocarbon oxi- 
dation processes are often plagued with 
very complex product recovery systems. 
Because of the simple mixture obtained 
in the Sohio acrylonitrile process, recov- 
ery and purification steps are quite 
simple. 

Reactor effluent is treated to separate 
fixed gases and unreacted hydrocarbons. 
These pass to a stack or to hydrocarbon 


recovery equipment as the particular hy- to the | 
drocarbon feed compositions and values the bis 
dictate. Acrylonitrile is finished by means e big 
of drying and final distillation step. thing hi 
By-product acetonitrile is converted to 
high-purity product by drying and a final From tt 
distillation. A high concentration HCN it’s wha 
stream can also be available for commer- Built 
cial processing if desired. | 
In cooperation with Badger Manufac- a comb: 


turing Co., these product recovery steps 
have all been extensively checked in con- 
tinuous laboratory equipment made up of 
Oldershaw column units of one and two- 
inch diameter, and appropriate platage. 
The Oldershaw construction resembles a 
minature glass sieve tray design, complete 
with downcomers. Correlations of work 
done in this type of equipment with in- 
dustrial-scale operation has generally been 
excellent. 





Product Quality. The quality of prod- 
uct produced in larger pilot-scale equip- 
ment, also of the Oldershaw type, has 
been unusually high. It is typified by the 
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POKLERRAE 








You can’t judge the show by listening 
to the barker’s slick chatter outside the tent — 
the big show itself is always inside. The same 
thing holds true for forged steel utility valves. 
From the outside they look very much alike — 
it’s what’s inside that really matters. 

Built into all SMITH Forged Steel Valves is 
a combination of special features suggested by 


Write today for our catalog 
ae ty va — screwed, socket we 


line — gates, globes and nee 


~~. baa 


scape - 
AA hike hnhehode t Abd 
' 
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leading engineers of the Refinery, Chemical and 
Petrochemical industries — the men best qualified 
to know the solution to the valve problems of 
their respective industries. These features give 
SMITH Valves extra stamina to meet the chal- 
lenge of ever-increasing temperatures, pressures 
and corrosion — give you longer trouble-free life 
in service with lowest maintenance cost. 


iving full details on the ome SMITH Valve 


‘d and flanged ends. 





ay NEW ENGLAND VALVE 





BOX 1047 


NEW ENGLAND VALVE CORP. 








1 SENECA AVENUE ® 
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MASSACHUSETTS 


OF CANADA, LTD. 
FACTORY AND OFFICES 


PORT CREDIT, ONTARIO 









267 



































Happenings ... 


series of analyses and tentative specifica- 
tions shown in the table. 





Economics and Manufacturing 
Considerations. Economic studies 
made in conjunction with Badger, U.S.A., 
and Badger, N.V., show that for nearly 
all foreseeable economic conditions and 
plant sizes, the Sohio process compares 
favorably with conventional routes in re- 
spect to investment, raw materials, oper- 
ating costs, and product quality. 


Small plants can be competitive with 
larger ones which had to be integrated 
with hydrogen cyanide and acetylene or 
ethylene oxide production. Plants need 
not be at the raw material site, since both 
propylene and anhydrous ammonia are 
readily transported. Plant construction 
materials are conventional and all oper- 
ations are at little greater than atmos- 
pheric pressure except for high pressure 
steam generation. Catalyst manufactur- 
ing technique is well worked out and 
could be done locally if desirable. Par- 
ticle fabrication and calcination are the 
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QUALITY 
TECHNICAL 
TUBES 











A 50,000 gall./day evaporator for a 
refinery under construction by Procon 
Great Britain) for Anglo Ecuadorian 

ilfields, Ltd., being tubed with 
SERCKALBRA. 


(Photograph by courtesy of 
Richardson, Westgarth and Co. Ltd.) 


for the 
| OIL INDUSTRY 


CKALBRA 
(ALUMINIUM BRASS) 


SERCKCUNIK 
| (CUPRO-NICKEL) 


[ADMIRALTY BRASS 
Tf ALUMINIUM BRONZE 
ik '70)30 BRASS 


Serck Tubes Limited, Warwick Road, Birmingham 11, Englane 


A member of the Serck Group. 
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major process steps in catalyst produc- 
tion. 

This new process will likely become 
an important factor in future world-wide 
production of acrylonitrile. This is be- 
cause of the greater abundance of suit- 
able raw material facilities, greater free- 
dom of choice of economic plant sizes 
and locations, process simplicity, lack of 
necessity to feed and stere hazardous 
HCN, and high product quality. 


Helium Reports Available 
On Open - File Basis 


Basic information on the characteris- 
tics of helium-bearing natural gas is 
given in two Bureau of Mines reports 
just placed on open file by the Depart- 
ment of the Interior. They present, in 
easy-to-use form, the results of Bureau 
studies on helium-bearing gas from the 
Cliffside Field, Amarillo, Texas, and the 
Keyes Field, Cimarron County, Okla- 
homa, and can be consulted during regu- 
lar office hours at three locations. 

Copies can be seen at the Bureau’s 
Amarillo helium plant, in’:the office of 
the assistant director, Hélgim, Room 
514, Barfield Building, Amarillo, and in 
the Bureau’s Helium Liaison Office, 
Reom 4627, Interior Building, Washing- 
ton, D.C. The file is designated: “Open 
File of Information Relating to the Ex- 
traction of Helium from Natural gas by 
Low-Temperature Processes.” 


Analytical Methods Show 
Phosphorus in Gasoline 


The phosphorus content of gasoline 
can be rapidly and accurately deter- 
mined by either of two recently devel- 
oped analytical methods, says W. R. 
O’Neill of Ethyl Corp.’s Research lab- 
oratories, Detroit. The growing use of 
phosphorus compounds as gasoline addi- 
tives to combat preignition and spark- 
plug fouling has created a need for rapid 
methods of determining phosphorus in 
gasoline. To satisfy this need, two ana- 
lytical procedures— one spectrographic 
and the other colorimetric— were de- 
veloped in Ethyl’s laboratories. The spec- 
trographic method has a standard devia- 
tion of 0.8 milligrams per liter, and 35 
determinations can be made per man- 
day. By comparison, the colorimetric 
method is somewhat more accurate with 
a standard deviation of 0.5 milligrams 
per liter, but somewhat slower, with 24 
determinations per man-day. Neither 
method is affected by additives such as 
tetraethyl lead, antioxidants, or metal 
deactivators. 

In the spectrograph method, the gaso- 
line is analyzed in an emission spectro- 
graph without pretreatment except for 
the addition of a radiation buffer and an 
internal standard to minimize variations 
in phosphorus line intensity. One ana- 
lytical curve serves for samples contain- 
ing commonly used phosphorus additives. 
However, separate curves are required 
for samples containing more volatile 
phosphorus compounds. 

In the colorimetric method, the gaso- 
line is adsorbed on zinc oxide and ig- 
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no @ moving parts 
OPTIMUM no @ vacuum tubes 


PROCESS, ~ no @ contacts 
C0 N T ra if SIE CM-2 Analog Computers provide 


precise control in chemical, petrochemical, 
refining, and similar process applications, to 
a degree never before possible. Using this 
new concept, process variables are taken 
into account in adjusting set-points auto- 
matically to achieve optimum output yield. 





Using Magnetic Amplifiers and Tran- 
sistors CM-2 Series Computers have a 
trouble-free life expectancy in excess of 
100,000 hours, yet in a typical fractionator 
application now in operation, computer cost 
was less than $5000. 


Write for Brochure Describing Appli- 

; cations in Feed-Ahead, Feed-Back, and 

with SIE analog Operator Guidance computations. SIE engi- 

neers will welcome the opportunity to dis- 

cuss the use of CM computers in your 
specialized process control applications. 
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SOUTHWESTERN INDUSTRIAL ELECTRONICS CO. 
A Division of Dresser industries, Inc. 
10201 Westheimer ©@® P. O. Box 13058 2 Houston 19, Tex. 
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aa ; steel plate structures dates back to 1910. 
"x S T E E L P L iy T E We have the experience. the know-how and the 
a 


> of 
= ° A & R C A T @) N almost any type of structure required by the 
ark- 


apid petroleum industry. Your request for information 


facilities to design and fabricate 


s in 


mam For the Petroleum Industry 


i POSEY IRON WORKS, INC. 


135 i AS a LANCASTER, PENNSYLVANIA 
nan- Lius&# ~. NEW YORK OFFICE: GRAYBAR BUILDING 
etric 

with 
rams 
h 24 
ither 
h as 
netal BELOW—PRESSURE VESSEL 
13'7"" Dia.—43'7"" Long 


or estimates will receive careful attention. 


RIGHT—TOWER 
8’ Dia.—70’ High 





zaso- 
ctro- 
- for 
d an 
tions 
ana- 
tain- 
tives. 
uired 
latile 





-- STEEL PLATE FABRICATION « BRICK MACHINERY AND MIXERS e IROQUOIS ASPHALT PLANT 
d ig- DIVISIONS: GRAY IRON AND STEEL FOUNDRY . INDUSTRIAL HEATING * TUNNEL AND MINE EQUIPMENT 


0. i July, 1959—PrtroLeuM REFINER For more data on advertised products, use Readers’ Service Cards, last page. 269 





: 


There are a few valve-killing services where Rock- 
well-Nordstrom valves do fail—after outlacting 
non-lubricated valves by ten or twenty times. But 
on most services—when properly specified and 
properly maintained—they last as long as the in- 
stallation of which they’re a. part. This is why: 
Rockwell-Nordstrom valves are lubricated. Pres- 


surized lubricant in the Sealdport system does three 
things. 1) It creates a powerful leak-proof seal that 
can’t be permanently damaged because it renews 
itself. 2) By hydraulically cushioning the plug, lu- 
bricant prevents freezing and jamming. 3) Lubricant 
protects every moving part against wearing friction 
and no vital part is exposed to the line. The lubri- 


Lubrication makes the 
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cation largely eliminates the causes of valve failure. 

How much would you save if you had a valve that ROCKWELL-Nordstrom VALVES 
never needed to be replaced—or that outlasted your erniiine J 

present valves by ten or twenty times? Try just wetness ncthrapemectaliad CG 
one Rockwell-Nordstrom Valve on your toughest 

service. Rockwell Manufacturing Co., Pittsburgh 8, R O Cc K W E 3 & 


Pa. Canadian Valve Licensee: Peacock Brothers Ltd. 
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4 WAYS to get maximum reliability in expansion joints 





1 Insist that the corrugated bellows be hydraulically formed? The 

reason is simple. Whenever bellows are formed by circumferen- 
tial welding . . . whether by edge, seam or fillet welding . . . they will 
always be subject to premature failure because of stress concentra- 
tions at the welds. 





3 Demand proof that the manufacturer can produce longitudinal 

welds in the corrugated bellows having the same strength, 
physical properties and thickness as the parent metal . . . without 
grinding. A weld that is hard to find is a ground weld. Variations in 
weld thickness set up points of stress concentration . . . opening the 
way for premature failure. 


At Zallea, none of the many factors affecting expansion 
joint reliability are left to guesswork . . . including the 
four vital ones above. 


This is reflected in these facts. Zallea material specifica- 
tions are the most exacting in the industry. Zallea expan- 
sion joints are hydraulically formed. Zallea advanced 
welding techniques insure welds having the same thick- 





Be sure the manufacturer maintains a continuous and compre- 

hensive program of endurance testing. This is basic, because of 
the many variables that affect expansion joint life. Accurate deter- 
mination of expansion joint life expectancy can only be determined 
by cycling to destruction. 





Check the ability of the manufacturer to supply a team of 

competent design and application specialists to work with your 
engineers. Check their specific experience in handling critical, com- 
plex applications in your field . . . complete to the record of successes 
or failures behind them, and details of how this experience will be 
brought to bear on your problem. 


ness, strength and physical properties as the parent metal. 
Zallea has done more cyclic testing to destruction than 
all government agencies and industrial firms combined. 
Zallea has produced more expansion joints than any other 
manufacturer . . . offers more application engineering 
experience. 


For all the facts, write for Catalog 56. Zallea Brothers, 
Taylor and Locust Streets, Wilmington 99, Delaware. 


for maximum reliability 


ZALLEA BROTHERS, Wilmington 99, Delaware + World's largest manufacturer of expansion joints 
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nited. This converts the phosphorus to 
the orthophosphate ion, which is deter- 
mined colorimetrically by a molybdenum 
blue method. Unlike the spectrographic 
method, the colorimetric method can be 
applied to samples containing unknown 
phosphorus additives. 


July Crude Demand Forecast 
By U.S. Bureau of Mines 


The Bureau of Mines forecasts July 
crude demand in four states as follows: 
Texas, 2,650,000 bpd, no change from 
June; Oklahoma, 565,000 bpd, up 5,000; 
Kansas, 340,000 bpd, up 5,000; and New 
Mexico, 295,000 bpd, no change. 


Contract to Buy Soviet 


Benzene Comes Under Fire 


A $13.5-million contract under which 
American interests will buy Soviet- 
produced benzene has been criticized 
from the Senate floor by Senator Schoep- 
pel (R-Kan.), among others. He said, “it 
is surprising to me and many others in 
the domestic industry that leading firms 
in American business are purchasing 
Soviet-produced materials and products 
when there exists in this country, in 
some instances, an oversupply of the 
same product readily available for use.” 
The senator said the benzene transaction 
“creates a favorable international trade 
position for the Soviet Union.” 

Schoeppel added that Senate Com- 
merce Committee will soon begin its 
inquiry into foreign trade and “I am 
suggesting several topics within this area 
(Red trade with the West) which I con- 
sider to be worthy of committee study.” 


Auto, Truck Mileage 
Statistics Reported 


In 1957 the average passenger car was 
driven 9,391 miles and consumed 652 
gallons of gasoline at an average rate of 
14.4 mpg, according to a recent report 
by the Bureau of Public Roads. The 
average truck or truck-trailer combina- 
tion traveled 10 percent farther, or about 
10,328 miles, and consumed twice as 
much fuel, 1,312 gallons, for a mileage 
rate of 7.87 per gallon. These figures 
came from a bureau report which fore- 
casts continued increase in mileage driven. 
Figures for 1957, the latest year covered, 
showed a gross of 647-billion vehicle 
miles. The Bureau estimates that 1958 
reports, when available, will show 665- 
billion miles driven. The report estimates 
the 1959 total at 700-billion vehicle miles. 


LPG Production, Demand 
Reported for March, April 


Daily average production of natural 
gas liquids in April was 37 million gal- 
lons, one percent less than March 1959, 
according to the Bureau of Mines. Daily 
average production of liquefied gases at 
refineries was eight million gallons. 

Demand for LPG for fuel and chemi- 
cal uses decreased eight percent during 
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April. Stocks of LPG totaled 717 mil- 
lion gallons, 236 million gallons above a 
year ago. Underground stocks of LPG 
titaled 510 million gallons, an increase of 
135 million gallons, during April 1959. 
Daily average demand for natural gaso- 
line in April was 10 million gallons, un- 
changed. 

Daily average production of natural 
gas liquids in March was 37 million gal- 
lons, two percent less than February, 
1959. Daily average production of lique- 
fied gases at refineries increased three 
percent over February. Demand for LPG 
for fuel and chemical uses in March de- 
clined 16 percent. Stocks of LPG totaled 
559 million gallons, 166 million gallons 
above year ago. Underground stocks of 
LPG at plants and terminals totaled 375 
million gallons on March 31, an increase 
of 99 million gallons during March. 


Building Materials Field 
To Boost Petrochemicals 


Petrochemical production in 1958 
reached 42 billion pounds or 28 percent 
of total chemical production—but the 
value of this production was $5.2 billion, 
or 57 percent of the value of total chemi- 
cal production, according to Dr. Jerry 
McAfee, vice president of Gulf Oil Co. 
Still, he said, petrochemicals are a small 
segment of petroleum industry, requiring 
only about 150,000 bpd equivalent of 
hydrocarbons, or between one percent 
and two percent of total hydrocarbons 
output. McAfee said the field of building 
materials showed the greatest promise for 
petrochemicals applications, as part of 
trend toward replacing more and more 
natural products by synthetic products. 

“The large amount of research work 
being done in the petrochemical field will 
insure that new and improved products 
will continually be evolved,” McAfee 
added. He pointed to the increasingly 
international character of the petrochemi- 
cals industry and linked overseas develop- 
ment to the growing emergence of hydro- 
carbons as a raw materials source in areas 
formerly dependent on coal or wood. 





Further Restraints on Fuel- 
Oil Use Proposed for L.A. 


New proposals on the prohibition of 
fuel-oil use as a measure to combat smog 
have been made to the Los Angeles 
County Board of Supervisors by R. L. 
Minckler, acting chairman of Western 
Oil & Gas Association’s Air Pollution 
Policy Committee. He suggested that 
Rule 62, the rule under which burning of 
fuel oil of more than 0.05 percent sulfur 
content is barred in the county from May 
to September, could be strengthened. He 
suggested: 

@ That the rule be applied all year. 

@ That fuels of more than 0.05 percent 
sulfur content couldn’t be burned wher. 
sulfur dioxide levels reach one part per 
million at any two monitoring stations. 

©@ That such fuels couldn’t be burned 
at all when smog is forecast. 
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Aloyco Valves on 
26-year duty in 


hot acid system 





Still going strong in the sulphite pulp 
mill of Eastern Fine Paper and Pulp 
Division, Standard Packaging Corp., 
at South Brewer, Maine, is the Aloyco 
Stainless Steel “‘ Y’’ valve, above. 

This, and other Aloyco Valves were 
purchased in 1933 when the hot acid 
system was installed here. They have 
been in continuous use ever since. 

Long trouble free service is the reason 
so many U.S. plants are turning to 
stainless steel and high alloy valves... 
even for mild corrosive service. 

Only one company has specialized in 
corrosion-resistant valves exclusively 
for 30 years: Alloy Steel Products Co. 
Call us in on your next valve job. Write 
us at 1303 West Elizabeth Ave. 


9.7 


Longer Lecting 
ALOYCO 


VALVES 





‘ 

, ‘ 
' ’ 

“ . 
feenosive ** 


ALLOY STEEL PRODUCTS COMPANY 
Linden, New Jersey 
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FORGED for long life 
PACKAGED for convenience 


The “‘Forged”’ in W-S Forged Fittings means dependability under the 
toughest piping-job conditions. ‘‘Forged”’ gives you the added resist- 
ance to pressure, heat, corrosion, shock and vibration needed to make 
your installations long-lived and safe. And W-S Fittings are easily 
installed, with tight fits and perfect alignment... thanks to W-S 
precision machining methods and quality forging techniques. 


Packaging, too, is a W-S brand advantage. Virtually any “mix’’ of 
fitting types and sizes can be packed in a convenient W-S Case or 
Half-case . . . each type and size in its own carton. 


Specify W-S on your next order. For specifications and Distributor 
locations, write Forge and Fittings Division, H. K. Porter Company, 
Inc., Box 95, Roselle, New Jersey. 


FORGE AND PORTER FITTINGS DIVISION 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment— 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 

DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN- 

KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE 

ROPE DIVISION, MOULDINGS DIVISION; and in Canada, Refractories, “Disston” Tools, “Federal” Wires and Cables, 
“Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 
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— Changing Times — 


Derby seaye Co.’s name has been 
changed to Derby Refining Co. Division, 
Colorado Oil & Gas Corp. Derby has re- 
finery at Wichita, Kan. 


Armour Chemical Division, Armour & 
Co., has bought Mississippi Chemical 
Corp.'s 240-ton-a-day ammonia 
plant near Festus, Mo. Plant also makes 
nitrogen solutions and ammonium nitrate. 
Armour previously got all its nitrogen 
fertilizers from other producers. 


Texas Gas Corp. has been acquired by 

@ group headed by Carl M. Loeb, Rhoades 

& Co., investment bankers of New York; 

Godfrey L. Cabot, Inc., Boston, and Rus- 

sell M. Riggins, Houston, president of 

Texas Gas. Company operates one of 

a gas processing plants on the Gulf 

at Winnie, Texas, processing ap- 

pres then 225 Mmcf. A companion oil 
refinery produces 10,000 bpd. 


American Independent Oil Co. will move 
headquarters to 50 Rockefeller Plaza, 
New York, on August 1. Office of Ralph 
K. Davies, chairman, will remain in San 
Francisco. 


Permanent Council of the World Petro- 
leum Congress has picked West Germany 
as the site of next meeting, and elected 
Sir Stephen Gibson, C.B.E., Council Mem- 
ber, Institute of Petroleum, Great Britain, 
as next Chairman. No city or date was 
chosen. 


Eastern States Petroleum and Chemical 
Co., Houston, and Signal Oil and Gas Co., 
Los Angeles, are leting final details 
for merger. Signal will get 60,000-bpd re- 
finery and petrochemical plant on Houston 
ship channel—also marine terminal and 
interest in pipeline from West Texas to 
Houston. 


Shell interests will buy into Koppartrans, 
refining and marketing firm in Sweden, 
outbidding two other international oil com- 
panies. Koppartrans has 33,000-bpd_ re- 
finery in Goteborg. 


E. 1. duPont de Nemours & Co. has 
developed instrument for measuring pres- 
ence and extent of surface ignition. In- 
strument makes it possible to conduct sur- 
face ignition studies on any automobile by 
installing special pressure-sensing spark 
plugs, thus simulating- actual service con- 
ditions. 


Texaco and Superior Oil Co., Los An- 
geles, have reached “understanding in 
principle’ on merger under which Su- 
perior stockholders would get 24 shares 
of Texaco stock for each share of Superior. 
Texaco would assume Superior’s liabilities 
—Superior would be dissolved. Repre- 
sentatives of companies are working out 
details. 


API study on hydrocarbon composition 
of single barrel of crude—lasting 33 years 
and costing more than $1 million—has 
succeeded only in identifying 169 hydro- 
carbons out of more than one million esti- 
mated to exist. 


Plans for acquisition by North Ameri- 
can Aviation, Inc., of The Foster Wheeler 
Corp. have been discontinued. Companies 
decided “mutual benefits originally ex- 
pected from merger would not be realized.” 


Pauley Petroleum Co. as acquired New- 
hall Refining Co., Newhall, Calif., for un- 
disclosed price. Newhall has 2,400-bpd re- 





finery that will be increased to 3,600 bpd 
by installation of fractionating tower. 
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Thousands going up the stack? 


% 


\ 
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Reduce Fiaring Losses 
Control Air Pollution 


with the ‘Anemotherm’’ Probe-Type Gas Fiow Meter 


You can stop profits from going up the flare stack with the 

new “Anemotherm” Probe-Type Gas Flow Meter. This electronic, 

stainless steel instrument quickly locates points of loss... Look into the money-saving 

accurately measures gas flow from 10 to 15,000 FPM with a scale ene and efficiency of 
: . the “Anemotherm” Gas 

range of 500 to 1. Refineries report savings of thousands of 


Flow Meter. For 
dollars per day. complete engineering data 


The new “Anemotherm” Gas Flow Meter offers many exclusive oe for Technical 

features. Sixteen probe meters can be connected to one strip wllotin 5000, 

recorder so that flow in sixteen process lines can be observed and 

recorded by one instrument. The probe is self-compensating for 

ambient temperature and can be used in gas streams to 300°F. 

The probe has fast response, is corrosion resistant and 

neal Accuracy is + 5% of meter reading. The ANEMOSTAT CORPORATION OF AMERICA 


““Anemotherm” Gas Flow Meter is easy to install and easy to clean. Nig mi ; a va . Ciciedaees a 
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SERVRITE Meetings Calendar 
Aug. 
9-12 American Society of Mechanical Engineers, Heat Transfer Conference, 
be mana 9 4 of Connecticut, Storrs. 
10-13 of Automotive Engineers, National West Coast Meeting, Hotel 
——-. Vancouver, B.C. 
23-26 American Institute of Electrical am, Petroleum Industry 
Electrical Conference, Wilton Hotel, Long Beach, Calif. 
Sept. 
2-4 AUDES, International Co Conference, University of California, Berkeley. 
9-10 International Chemical Boeeiy, Na on Air Pollution, New York 
13-18 > rig yo hag rye. Atlantic City. 
16-18 Setiemal bewrene Meeting, Traymore Hotel, 
Atlantic a" 
17- Natural sgn v of astiets Rocky Mountain Regional 
Meeting, Casper Wyo. or : 
20-23 ASME, Petroleum Mechanica mae oy ER Rice Hotel, Houston. 
21-25 Instrument Annual Instrumentation-Automation 
Conference and Think, International Amphitheater, Chicago. 
22-24 Industrial Nuclear Technology Conference, Morrison Hotel, Chicago. 
23-24 Western Petroleum Refiners Association, Rocky Mountain Technical- 
Industrial Relations ae Henning Hotel, Cas 
27-30 — — Institute of Chemical Engineers, a Hotel St. Paul, 
t. Pa 
28-30 American Oil Chemists Society Meeting, Hotel Statler, Los Angeles. 
29-30 pr Rey a —— Seminar, Western Hills Hotel, Wagoner, Okla. 
28-Oct 1 Society, Fall Meeting, Sheraton-Cadillac Hotel, 
thermometer sockets 
thermometer test wells 29-Oct 1 a Sake ont = ppmamm Western Region Conference, 
thermocouple wells os 
5- 8 NACE, Northeast Region Conference, Lord Baltimore Hotel, Baltimore. 
7- 8 WPRA, Annual Stream 4 gga and Waste Disposal Conference, 
Broadview Hotel, Wichita. 
i C 4 8- 9 California Natural oo ~ gpmnan Fall Meeting, Huntington- 
F 0 R S$ E R V Sheraton Hotel, Pasadena, Calif 
11-16 American for T Materials, Pacific Area National Meeting, 
Sheraton-Palace aoe San Francisco. 
P : 12-14 National Electronics Conference, Hotel Sherman, Chicago. 
Serv-Rire drilled protecting wells are 20-22 Standards National Conference on Standards, 
made in types, lengths, and of alloys to iti Asm Ane pe — — a 
- ubrication erence, Sheraton-Mc in, New Yor 
meet any temperature and pressure con- | 9999 NACE, North Central Region Conference, Cleveland. — 
dition in vessels and flow lines. 23- NGAA, Southern Regional Meeting, Carlton Hotel, Tyler, Texas. 
j 26-28 National Lubricating Grease Institute, Annual Meeting, Roosevelt 
Every well is carefully made to assure Hotel, New Orleans. 
ice. Sel tock is ma- 28-29 Computer Applications Symposium, Morriston Hotel, Chicago. 
* my nce ~ ected ber 7 : 28-29 WPRA, Question and Answer Session on Refining Technology, Rufus 
chined to within accurate limits. Bore Garrett Hotel, El Dorado, Ark. 
concentricity is held within 5% of wall 28-30 we of Automotive Engineers, National Fuels and Lubricants 
thick 4 di 1 h one & La Salle Hotel, ee. 
ickness, depending on well length. 30 AIChE, South Texas Section Technical Meeting, Moody Center, Galveston, 
They are tested to withstand pressures Texas. 
up to 3000 psi., depending on the wall Wav. 
thickness. Exterior surface has a mirror- 4-6 inatiite *) mit ~~ 7 National Automatic Control Conference, 
° ° es ° eraton ot 
like finish for minimum resistance to 9-11 American Petroleum Institute, Annual Meeting, Conrad Hilton, Palmer 
flow in lines. House, and Congress Hotels, Chicago. 
, 11-13 National Fire Protection Association, Fall Conference, Hotel Fort Des 
Complete assemblies can also be fur- Moines, Des Moines. 
nished with suitable thermocouple, head, 16-20 International Automation Exposition and Congress, New York Trade 
fla Sttines. etc Show Building, New York. 
ory 2 |  NGAA, Paninndle-Pisins Regional Mesting, Herring Hotel, Amari 
: ‘3 . 20- ‘an e-Plains onal Meeting, Herring Hotel, Amarillo. 
Give Serv-Rire a trial on your next | 29 hous) ABBE, Annual Meeting, Chalfonte Haddon Hall, Atlantic City. 
drilled well requirements. There is none | 30-Dec4 Exposition of Chemical Industries, New York Coliseum. 
better. 
Jan. 
1960 
22- NGAA, Gulf Coast Regional Meeting, Robert Driscoll Hotel, Corpus Christi. 
Write for Bulletin No. 2000 | 
for specifications, size, and ordering in- Feb 
, ‘ 1-5 | ASTM, Committee Week, Hotel Sherman, Chicag 
formation on SERV-RITE drilled wells. 26- NGAA, Permian Basin Regional Meeting, Sineae Hotel, Odessa, Texas. 
8640 
March 
14-18 NACE, Annual Meeting, Memorial Auditorium, Dallas. 
CL AUD S G0 i DON C0 18- NGAA, Oklahoma Regional Meeting, Biltmore Hotel, Oklahoma City. 
y ° of April 
19-21 Southwestern Gas Measurement Short Course, Drill Hall, North 
Campus, University of Oklahoma. 
615 West 30th Street, Chicago 16, Illinois | 20-22 National Petroleum Association, Semiannual Meeting, Hotel Cleveland, 
2019 Hamilton Avenue, Cleveland 14, Ohio Cleveland. 
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In industry... 








Schweppe 





Ritter 


ASEE Nomograph Award Won 
By Petroleum Refiner Authors 


Joseph L. Schweppe, R. Brown Ritter 
and John M. Lenoir have received a 
$100 award for nomographs published in 
the November, 1958, Perroteum ReE- 
FINER, pages 225-232. Schweppe is an 
associate professor of mechanical engi- 
neering at the University of Houston, and 
Ritter and Lenoir are engineers for C F 


Braun & Co. The award was contributed 
by Convair Aircraft Corp., San Diego, 
through the American Society for Engi- 
neering Education’s Division of Engineer- 
ing Graphics. It was divided equally 
between the three authors. The winning 
nomograph is entitled “Specific Gravity 
of Petroleum Fractions.” 





Kenneth C. Peterson has been named 
a section leader at Whiting Research Lab- 
oratories, Standard Oil Co. (Ind.). His 
section is responsible for pilot-plant and 
laboratory development of plastics. He 
was previously in charge of a design and 
process engineering group. Peterson has 
B.S. and M.S. degrees in chemical engi- 
neering from the University of Wisconsin. 
He is a member of ACS. 


M. E. Gillis has been promoted to 
senior chemical engineer in the Tech- 
nical Division, Humble Oil & Refining 
Co.’s Baytown, Texas, refinery. He han- 
dles projects involving the production of 
Butyl rubber. Gillis has a B.S. degree in 
chemical engineering from The Univer- 
sity of Texas. 


G. H. Weisemann has been named 
director of chemicals development at 
Whiting Research Laboratories, Standard 
Oil Co. (Ind.). Weisemann has had ex- 
perience in the work his division carries 
out, having supervised pilot-plant and 
design work in new processes, both for 
chemicals and petroleum products. He 
was most recently a section leader in 
chemicals development, and had an im- 
portant part in the design of an Amoco 
Chemicals Corp. plant. Weisemann ob- 
tained his B.S. degree in chemical engi- 
neering at Iowa State College. He is a 
member of ACS, AIChE and the Society 


of Plastics Engineers. 
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Herbert N. Friedlander has been 
named a section leader at Whiting Re- 
search Laboratories, Standard Oil Co. 
(Ind.). He will be in charge of labora- 
tory research on new and improved 
plastics. Since he joined Standard in 
1948, much of Dr. Friedlander’s work has 
been devoted to plastics research. He has 
a Ph.D. degree in chemistry from the 
University of Chicago, where he com- 
pleted undergraduate study. He is a mem- 
ber of ACS, Phi Beta Kappa and Sigma 
Xi. 


Ben C. Ball, supervisor of the bulk oil 
shipping unit at Gulf Oil Corp.’s Port 
Arthur refinery, has transferred to the 
Houston staff of B. H. Barnes, vice pres- 
ident in charge of domestic manufactur- 
ing. Ball’s new assignment will be in 
cost and economics studies on the de- 
partmental level. Holder of B.S. and 
M.S. degrees in chemical engineering, he 
joined Gulf at the Port Arthur refinery 
in July, 1949. 


W. K. Venatta has been named man- 
ager of Oronite Chemical Co.’s Manu- 
facturing Department, San Francisco. He 
joined Oronite in 1948 and for the past 
two years has been manager of the com- 
pany’s Oak Point, La., plant. Before that, 
he was with California Research Corp. 
Venatta is a chemical engineering grad- 
uate of the University of Wisconsin. 








James F. Bell has been named man- 
ager of General Petroleum Corp.’s new 
Petroleum Chemicals Department. Before 
joining General Petroleum, he was exec- 
utive vice president of Northwest Natural 
Gas Co., Portland. He joined Northwest 
Gas in 1946 as assistant to the president. 
Holder of an A.B. degree in engineering 
from Stanford University, he completed 
his doctorate in geology at the University 
of Munich in 1935. ‘Bell has been active 
in AGA and Pacific Coast Gas Associa- 
tion. 


J. L. Porter has been appointed petro- 
chemical advisor to The British Amer- 
ican Oil Co., Ltd.’s Manufacturing 
Department, Toronto. He holds a M.S. 
degree in chemical engineering from 
Virginia Polytechnic Institute. Porter 
joined B-A in 1934 and has worked at 
the Montreal, Toronto, Calgary, Moose 
Jaw and Clarkson refineries. Since 1954, 
he has been head process engineer in the 
Manufacturing Department, head office. 


D. C. Lennon, a senior chemical sales 
engineer of Humphreys & Glasgow, Ltd. 
of London, has been appointed a direc- 
tor of Societe de Construction d’Appa- 
reils pour Gaz a l’Eau et Gaz Industriel, 
an associate company. He joined Hum- 
phreys & Glasgow in June, 1957, after 
spending a year in the United States. 
Previously he was a process and sales en- 
gineer for Foster Wheeler, Ltd., in the 
United Kingdom and the United States. 


Harold F. Elkin has been appointed 
engineering consultant to coordinate all 
pollution control measures for Sun Oil 
Co. He had been with Sun’s Research 
and Engineering Department as sanita- 
tion engineer since 1954. Recently, Elkin 
was appointed by the Federal Govern- 
ment as one of two representatives from 
the petroleum industry to serve on the 
National Technical Task Committee on 
Industrial Wastes. 


J. Kenneth Koster has been named 
manager of production and engineering 
at the Calvert City, Ky., general chem- 
ical plant of B. F. Goodrich Chemical 
Co. Previously he was manager of con- 
struction. Koster joined Goodrich in 
1940 at the Cadillac, Mich., plant. He 
has since worked in a number of Good- 
rich plants. His last position was in 
Cleveland as manager of construction. 
Koster attended Lamar College in Beau- 
mont, Texas, and is a member of AIChE. 


Dr. Norman P. Neuvreiter, a research 
chemist at Humble Oil & Refining Co.’s 
Baytown refinery, is one of 75 guides 
selected for the American National Ex- 
hibition opening in Moscow July 25. The 
guides were chosen by special selection 
boards and are mostly college and post- 
graduate students majoring in Soviet 
studies who are well-versed in U.S. and 









































A-W crane carries 5000-ib. gate valve through low warehouse doorway. Crane requires minimum 


10\4-ft. overhead clearance. 


Seven A-W cranes help Atlantic Refining 


reduce maintenance costs 


“Since 1956, we have reduced the cost 
of crane maintenance by about 30% 
through the use of A-W equipment,” 
says Walter O. Hoffman, general superin- 
tendent of Atlantic Refining Company’s 
service division, Philadelphia, Pa. 


Fast, highly maneuverable 


As a result of a careful evaluation of 
crane performance in every maintenance 
operation, Atlantic Refining now has a 
fleet of six self-propelled, rubber-tired 
cranes and one truck-mounted unit. 

These highly maneuverable cranes, 
with all-wheel steering, work close to 
equipment, travel at traffic speeds, and 
pass under overhead obstructions as 
low as 10% ft. 

The A-W’s handle 75% of all lifting 
jobs in the refinery. For instance, an 
A-W can lift out an exchanger bundle, 
carry it to the repair shop, position it 
for mechanics, and later reverse the 
process to speed installation of the 
repaired unit. 

Mr. Hoffman adds, “‘The efficiency of 
our maintenance force depends greatly 
on the efficiency of the equipment it has 
to work with. The adoption and use of 
the Austin-Western hydraulic cranes is 
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Power graders . Motor sweepers 


» Western 


CONSTRUCTION EQUIPMENT DIVISION, AURORA, ILL 


° Road rollers ° 


an example of our continuing effort to 
provide the most efficient equipment 
available!” 


Reduce your costs 


Learn how all-wheel drive and all- 
wheel steer A-W cranes can reduce 
maintenance and handling costs in your 
operation. Complete crane line now 
available—varying capacity ranges and 
boom lengths. Get all the facts today 
from your nearby Austin-Western 
distributor or write us direct. 





Precision hydraulic control simplifies removal, 
handling, repair and maintenance of delicate 
heat exchanger bundles. 
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Hydraulic cranes 


Men... 





Soviet affairs. Dr. Neureiter teaches Rus- 
sian in evening classes at the University 
of Houston. He holds an A.B. degree in 
chemistry from the University of Roch- 
ester and a Ph.D. degree from North- 
western University. 


Dr. Gus £. Montes has joined North- 
ern Natural Gas Co. as technical direc- 
tor, Gas Products 
Development Depart- 
ment. He will be 
responsible for all 
technical phases in 
the development of 
gas products. Dr. 
Montes formerly was 
with U.S. Industrial 
Chemicals Corp., 
Tuscola, Ill., where 
he was chief technol- 
ogist. He has Ph.D., 
M.S. and B.S. de- 
grees in chemical en- Montes 
gineering from the University of Texas 
at Austin. Formerly chairman of the 
Central Illinois Chapter of AIChE, he 
has been active on several committees 
of the national organization. 


Maurycy Bloch has been named pres- 
ident of Western Petrochemical Corp. 
Formerly vice pres- 
ident and general 
manager of Warwick 
Wax Co., recently 
acquired from Sun 
Chemical Corp. by 
Western, Bloch will 
also be chief execu- 
tive, Warwick Divi- 
sion. He joined War- 
wick in 1944, and in 
1946 became Mid- 
western sales man- 
ager. Two years 
later he became na- 
tional sales manager, and in 1949 was 
named vice president. In 1950, Bloch 
was named general manager and director. 


Bloch 


John A. Boege has been appointed as- 
sistant to the director of manufacturing 
by General Petroleum Corp. Boege joined 
General Petroleum in 1930 as an inspec- 
tor at the Torrance refinery. He had been 
manager of the Manufacturing Depart- 
ment’s Vernon headquarters since 1953. 
He has been a chemist, senior chemical! 
engineer, chemical engineer first class, 
process engineer, general superintendent 
of the Laboratories Department and man- 
ager of the department. 


William P. Schoentgen has been 
named manager of employe communi- 
cations, Public Relations Department, 
Standard Oil Co. (Indiana). He has 
been an advanced writer in the depart- 
ment, and was formerly editor of the 
employe magazine, Standard Torch. He 
joined Standard in 1954, having been 
feature editor of a magazine, managing 
editor of a news feature service, and 
editor of the Sheldon, Iowa, Sun. 
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“Fill it up!” and nearly 60 million automo- 
biles take an annual 56 billion gallon drink. 
Helping to “set em up again” for aircraft, 
automobiles, L-P gas and diesel engines, 
virtually every type transportation, is the 
Peerless Hydro-Line® vertical pump. 
Available in two basic types, process and 
transfer, the Peerless Hydro-Line is serving 
in the handling of hydrocarbons such as 
gasoline, butane, propane, hot oils, etc.; hot 
or cold water; mild acids, basic and salt 
solutions. This flexibility of application, plus 
its space-saving vertical design, its out- 
standing NPSH (net positive suction head) 
characteristics and its ready adaptability to 
future system requirements, has made the 
Peerless Hydro-Line truly one of America’s 
most versatile pumps. For complete infor- 
mation on the Peerless Hydro-Line vertical 
pump line, write for Bulletin No. B-1700. 


Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Peerless Pump Division 
FOOD MACHINERY Plants: LOS ANGELES 31, CALIFORNIA and INDIANAPOLIS 8, INDIANA 
oe eee Offices: New York; Atlanta; St. Louis; Phoenix; San Francisco; Chicago; Fresno; Los Angeles; Plainview 
and Lubbock, Texas; Albuquerque. Distributors in Principal Cities. Consult your telephone directory. 
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Uniformity of product is one of 
the many sound reasons for speci- 
fying So_tvay Aluminum Chloride. 
Quality, service, dependability, 
purity are other important con- 
siderations. 

Write for literature, prices, spe- 
cific information. 


llied 


NHR SOLVAY PROCESS 
DIVISION 
m@ 61 Broadway, N.Y. 6, N.Y. 





Branch Sales Offices: 








Men... 


Peter R. McArthur has joined The 
Ralph M. Parsons Co. to manage busi- 
ness development in the petroleum, chem- 
ical, and petrochemical industries. A 
graduate engineer, McArthur had worked 
in a similar capacity. 


Keith G. Blanchard has been elected 
vice president of Tuloma Gas Products 
Co., Tulsa. He was previously a Stand- 
ard Oil Co. (Indiana) district manager, 
and had been with the company for 29 
years. Blanchard attended Millikin Uni- 
versity. 


William Thompson, formerly assistant 
chief inspector with The Fluor Corp., Ltd., 
has been named chief inspector. He joined 
Fluor in 1951, and in 1953 was appointed 
assistant chief inspector. 





Burton B. Sandiford has been pro- 
moted to senior research chemist at the 
Union Research Center, Brea, Calif., 
along with Grant W. Hendricks and Dr. 
Edward P. Parry. 


Richard C. McCurdy, president of 
Shell Chemical Corp. and a director of 
Shell Oil Co., has been elected a mem- 
ber of the executive committee, Shell Oil. 


Dr. Eugene R. Smoley, vice presi- 
dent, The Lummus Co., has retired after 
25 years’ service. He will continue as a 
sales consultant on a part time basis. Dr. 
Smoley plans to continue his work with 
AIChE, with which he just completed 
two years as national program chairman. 


Ralph N. Rouse, a former member of 
the Training Section at Magnolia Petro- 
leum Co.’s Beaumont refinery, has be- 
come training supervisor at a new 
Mobil-International Oil Co., refinery in 
Venezuela. The 50,000-bpd plant is being 
constructed near Puerto Cabello on the 
Caribbean Sea. Rouse was transferred 
recently to Mobil International, having 
been with Magnolia since 1937. He 
began in the office, later worked in the 
instrument shop, and was transferred to 
Employe Relations Department as a 
training assistant in 1952. 


Sydney M. Stoller, engineering man- 
ager, and Jack L. Schumann, sales 
manager, have been named vice presi- 
dent of engineering, and vice president 
of sales, respectively, for Vitro Engineer- 
ing Co., New York. Stoller has a B.S. 
degree in chemical engineering from City 
College of New York. Before joining 
Vitro in 1948, he was a process engineer 
with Foster Wheeler Corp. Schumann 
has a B.S. degree from Yale University. 
Before joining Vitro in 1956 as sales 
manager, he was with National Meter 
Division, Rockwell Manufacturing Co. 
and Buell Engineering Ce. 


Dr. Benjamin R. Teare, Jr., dean of 
the College of Engineering and Science 
at Carnegie Institute of Technology, is 


am iggy on ~ ee ee president-elect of the American Society 
Philadelphia + Pittsburgh + St.Louis + Syracuse | for Engineering Education. He will serve 
280 For more data on advertised products, use Readers’ Service Cards, last page. 





from June, 1959 to June, 1960. Dr. Ralph 
G. Owens, dean of engineering at Illi- 
nois Institute of Technology, Chicago, is 
vice president for general and regional 
activities East of the Mississippi River, 
1959-61. Dr. Howard W. Barlow, direc- 
tor of Washington State Institute of 
Technology at Washington State Univer- 
sity is vice president for general divisions 
and committees, 1959-61. Wendel W. 
Burton, employment manager for Min- 
nesota Mining and Manufacturing Co., 
Minneapolis, is treasurer of the Society, 
1959-60. 


John J. Griffin has been appointed 
chief engineer of Petro-Chem Devel- 
opment Co., Inc. 
With the company 
since 1954, he was 
formerly manager of 
the Service Depart- 
ment. Before joining 
Petro-Chem, he had 
been chief engineer 
with National Airoil 
Burner Co., Philadel- 
phia. Griffin is a 
graduate of Mount 
Mary’s College with 
a B.S. degree. He is 
a registered profes- 
sional engineer in New York and is an 
active member of ASME. 





Edward L. Steiniger, president and 


director of Sinclair 
Oil Corp., has been 
named to the board 
of lay trustees, Ford- 
ham University. He 
is a director of API, 
a member of the 
Pan-American So- 
ciety, the Newcomen 
Society and the Eco- 
nomic Club of New 
York and is a board 
member, National 
Industrial Confer- 
ence board. The 


Steiniger - 
board of lay trustees will be the principal 
lay board of the university. 


James B. Weaver has received the 
AACE “Award of Merit,” 1959, for his 
work in preparing an 
annual bibliography 
of cost engineering © 
articles, books and 
other publications. A 
chemical engineer 
with B.S. and M.S. 
degrees from M.L.T., 
he is manager of eco- 
nomic evaluation, 
Atlas Powder Co., 
Wilmington. For a 
year he taught at 
M.I.T., then spent 
five years as assistant Weaver 

to the director of research and develop- 
ment, Godfrey L. Cabot, Inc. During the 
five years before he joined Atlas in 1954, 
Weaver was a techno-economist and later 
section chief in-the research department 
of Olin Industries, Inc. 
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STOP! And Consider 
These Authoritative Books 


ADVANCES IN PETROLEUM CHEMISTRY 
AND REFINING (VOL. 1!) 


Edited by Kenneth A. Kobe and John J. McKetta 


Presents recent advances in the petroleum and petro- 
chemicals industry. Subject matter was prepared and 
written by outstanding industry authorities. 

CONTENTS (Condensed). Group I. Economics and Future 
Trends: Petroleum Operations In The U. S., by Richard J. Gon- 
zalez; Present and Future Sources and Compositions, by Harold 
Gershinowitz; Fuel Trends, by Harold A. Beatty and Wheeler G. 
Lovell. Group II. Unit Operations and Designs: Separation and 
Purification By Crystallization, by Robert A. Findlay and John A. 
Weedman; Superfractionization, Azeotropic and Extractive Dis- 
tillation, by S. B. Zdonik; New Fractionating-Tray Designs, by 
Frank J. Lockhart and C. W. Leggett. Group III. Refining Proc- 
esses: Alkylation of Paraffins, by John O. Iverson and Louis 
Schmerling; Catalytic Reforming, by Vladimir Haensel and C. V. 
Berger; Solvent Refining, by Alfred W. Francis and William H. 
King. Group IV. Petrochemicals: The Oxo Processes, by Alexis 
Voorhies, Jr., John J. Owen and John F. Johnson; Solid Polymers 
From Surface Catalysts, by Herbert N. Friedlander and William 
Resnick. Group V. Mechanical Equipment: Power Plants of the 
Future, by C. G. A. Rosen. 


1958, 656 pages, 131 illus., 86 tables....... Price $13.50 


PETROLEUM REFINING WITH CHEMICALS 
By Vladimir A. Kalichevsky and Kenneth A. Kobe 


Provides a comprehensive treatise explaining the vari- 
ous problems encountered in refining and finishing petro- 
leum products. Detailed explanations are given on 
petroleum refining with chemicals and solvents, use of 
additives for improving quality of petroleum products, 
modern testing methods and their interpretations, con- 
cept of color (as applied to color of petroleum oils, etc.), 
as well as other theories such as lubrication, viscosity, 
surface tension, vapor pressure, boiling point, fire and 
flash point, octane number, etc. The extensive use of 
thousands of patents on subjects covered and the wealth 
of reference to the literature are of particular value. 


1956, 700 pages, illustrated............... Price $17.50 


PETROLEUM DICTIONARY 
By Hollis P. Porter 


A valuable book for office, field and 
plant. Beginners in the oil industry 
(young technicians, secretarial and 
clerical) and old-hands in the oil 
business will find the Petroleum Dic- 
tionary to be of real interest and 
value to them. It is convenient to use, 
easy-to-read and understand. No 
other work of a similar nature com- 
pares with its thoroughness and de- 
pendability. It will be a valuable 
adjunct to the libraries of executives, 
engineers, students of the oil industry 
—in fact anyone who is in anyway 
connected with or interested in the 
petroleum industry. 


1948, 326 pages.......... Price $6.00 
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VOLUMETRIC AND PHASE BEHAVIOR 
OF HYDROCARBONS 


By Bruce H. Sage and William N. Lacey 


Book considers fundamental principles and facts relat- 
ing to hydrocarbon behavior not involving chemical 
reactions or changes in molecular species present. Sub- 
ject matter is developed in a logical manner, without 
assuming the reader has made intensive studies of physi- 
cal chemistry. 


CONTENTS (Condensed). Introduction: Hydrocarbon Series, 
General Definitions, Equilibrium. Mathematical Concepts: Ana- 
lytical and Graphical Methods, Graphical Differentiation. Behav- 
ior of Pure Substances: Phase and General Behavior, Gases, 
Liquids, Critical Region. Two-Component Systems: Single- and 
Two-Phase Regions, Critical Behavior of Mixtures, Effect of 
Pressure, Temperature and Composition on Volume, Constant 
Boiling Mixtures, Partly Miscible Liquids, Condensed Systems, 
Two-Phase and Critical Regions, Systems of Variable Composi- 
tion, Effect of Composition on Dew- and Bubble-Point Pressure 
and on Volume of Ternary Systems, Condensed and Liquid-Gas 
Systems. Multi-Component Systems: Composition, Two-Phase Re- 
gion for Systems of Constant Composition, Materials of Restricted 
Boiling Range, Gas-Cap Materials, Mixture of Crude Oil and 
Natural Gas, Composition of Coexisting Phases, Systems of Varia- 
ble Weight. Phase Rule. Partial Quantities: Ternary and Multi- 
Component Systems, Apparent Partial Quantities. Ideal Solutions: 
Fugacity, Raoult’s Law, Deviations From Ideal Solutions and 
Raoult’s Law, Phase Behavior at Higher Pressures. 


1949, 299 pages, illustrated........... .....Price $5.00 


THE CHEMISTRY OF 
PETROCHEMICAL REACTIONS 


By Lewis F. Hatch 


This completely indexed volume provides a thorough, 
exhaustive treatise of reactions and processing of petro- 
chemicals. It is an immediate reference for anyone en- 
gaged in the chemical or refining industry. In addition 
to technical data, valuable commentaries on end use and 
market of many significant chemicals are presented in a 
manner that makes this book a practical working manual. 

CONTENTS (Condensed). Petroleum as a Raw Material for 
the Chemical Industry, Non-Hydrocarbon Constituents of Petro- 
leum (Sulfur, Nitrogen and Oxygen Compounds). Oxydation of 
Hydrocarbons. Chlorination, Nitration and Sulfonation of Paraffin 
and Aromatic Hydrocarbons. Production and Reaction of Oletins 
Alcohols from Olefins. Halogenation, Oxidation, Alkylation ana 
Polymerization of Olefins. The Oxo Reaction-Primary Alcohols 
from Olefins. The Production and Reactions of Butadiene. Prepa- 
ration and Properties of Acetylene, Air and Methane. 


1955, 192 pages, illustrated............... Price $4.50 


The GULF PUBLISHING COMPANY, P. O. Box 2608, Houston 1, Texas 
Copies of Vol. I, Advances In Petroleum Chemistry and Refining, Price 
$13.50 a copy. 
___Copies of Petroleum Refining With Chemicals, Price $17.50 a copy. 
—_—Copies of The Chemistry Of Petrochemical Reactions, Price $4.50 a copy. 
___Copies of Volumetric & Phase Behavior of Hydrocarbons, Price $5.00 
a copy 
___Copies of Petroleum Dictionary, Price $6.00 a copy. 
C) My Check Enclosed 


| 


C2 Bill Me C2 Bill My Company 
C) Send Free Book Catalog 
Position 
___. Zone_. State 


Pro-Forma Invoice Outside the U. S. 
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GENERATORS 


STEAM JET 
EJECTORS 


CROCKER.WHEELER 


MOTORS 
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LARGE MOTORS 
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TUBE CLEANERS 
AND EXPANDERS 


STRAINERS 
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CENTRIF UGAL 
COMPRESSORS 
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many years 


Ple is Power recovery €quipment. For 
Elliott en ineers have been Perfecting Methods 
r S€s to work. This ©xPerience has 
bine-co 
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of Compression 


Another Fecent Elliott development is a compact, low. 
flow, high-head Centrifugal Oxygen Compressor. Special] 
designed aluminum Oxide bearings Te Water 
reducing explosion hazard and eliminating u 

tion. 
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POwer Cost 


Sixty years of 
in the Petroleum industry 
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Creole Petroleum Corporation of Venezuela, one of 
the world’s largest producers of crude oil, has pursued 
a dedicated course of conservation and maximum uti- 
lization of Venezuela’s natural resources. In so doing, 
complex engineering problems in gas injection have 
been created. 

An organization of the magnitude of Creole can 
readily command the very best engineering and con- 
struction talent available... and Brown & Root felt 
signally honored when in 1952 they were awarded a 
contract to design and construct a 60,000 horsepower 
gas injection station, to be located 7 miles from shore 
in Lake Maracaibo. The job was loaded with “firsts” 
and superlatives. For example, it was the first time 


centrifugal compressors were ever used to compress 
gas to 2000 p.s.i. This tremendous amount of horse- 
power was to be housed on a platform in 62 feet of 
water, with all the related problems of vibration, cor- 
rosion, noise and self-containment. 

Evidence that the client was pleased with this $20 
million project came when Brown & Root was 
awarded a contract to design and construct Conserva- 
tion Plant Tia Juana Two of 84,000 horsepower, and 
then again Brown & Root was successful in obtaining 
the design and construction contracts for Tia Juana 
Plant Three of 98,000 horsepower. Conservation Plant 
Bachaquero One, Creole’s fourth repressuring station, 
is currently on Brown & Root’s drawing boards. 


Brown & Roor, INC. <.gcecses - Grescracrors 


POST OFFICE BOX 


Brown & Root, S. A., Panama City, Panama 


HOUSTON 1, TEXAS 


Brown & Root Construcciones, S. A., Caracas, Venezuela 


No. One Wall Street, New York 5, New York Brown & Root de Mexico, S. A. de C. V., Mexico City, Mexico 


P. O. Box 4140, South Station, Edmonton, Alberta 
Pennsylvania Building, Washington, D. C. 


For more data on advertised products, use Readers’ Service Cards, last page. 


Brown & Root, LTDA., Santos, Sao Paulo, Brazil 
CABLE ADDRESS —- BROWNBILT 
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Men... 


Harry R. Thomas has established of- 
fices as a management consultant to the 
light hydrocarbons branch of the petro- 
leum industry. He has resigned as vice 
president and general manager’ of Tu- 
loma Gas Products Co., and maintains 
offices in the Enterprise Building, Tulsa. 


Rufus T. Burton and Willem Holst 
have been elected directors of Standard- 
Vacuum Oil Co. The two new board 
members have combined service of nearly 
56 years with Stanvac. Since last July, 
Burton .has been the regional vice presi- 
dent at Stanvac’s international headquar- 
ters near White Plains, responsible for 
the company’s interests in Australia and 
New Zealand. For more than 20 years, 
he filled overseas assignments in India, 
Pakistan, Ceylon and the Philippines as 
a petroleum marketer and administrator. 
A graduate of Purdue University in me- 
chanical engineering, he joined what is 
now the Stanvac organization in 1930. 
Holst, who has been manager of the 
Economic Coordination department at 
Stanvac’s headquarters since 1946, started 
at the company’s refinery near Palem- 
bang, Sumatra, as a chemical engineer 
in 1934. 


Frederic H. Holmes, vice president in 
charge of Texaco Inc.’s Research and 
Technical Department, has been named 
vice president in charge of the Refining 
Department succeeding John S. Worden, 
who has retired. L. é. Kemp, Jr., vice 
president in charge of the Petrochemical 
Department (Domestic), succeeds Holmes 
as vice president, Research and Tech- 
nical Department. William P. Gee, vice 
president in charge of the Petrochemical 
Department (Foreign), will also be in 
charge of Petrochemicals, Domestic. 
Holmes graduated from Yale University 
with a Ph.B. degree in 1927, and has 
spent most of his 32-year career with 
Texaco in refinery operations. Kemp 
joined the company shortly after gradu- 
ating from Rice Institute in 1929 with 
a B.S. degree in chemical engineering. 
Gee studied at the University of Texas 
and at Massachusetts Institute of Tech- 
nology. He joined Texaco in 1927 as a 
research chemist. 


J. H. Foote has been elected 1959-60 
president of AIEE. Chief engineer of 
Commonwealth Associates, he has been 
active in national and Michigan affairs 
of AIEE for many years. He also is vice 
president and director of engineering for 
Commonwealth Services Inc., Jackson, 
Mich. A member of the Institute since 
1918, Foote completed a term as vice 
president in 1958. He has been a mem- 
ber of many AIEE technical and admin- 
istrative committees and chairman of 
several. 


John H. Thacher, Jr., has been named 
assistant to the chairman of the board, 
Standard Oil Co. of California. A Prince- 
ton University graduate, he joined the 
company in 1930. He has been president 
of Iran California Oil Co.; a Standard 
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Air hoist runs cool 


despite heat and humidity 


Maintenance of processing equipment calls for steam, plus a hoist 
that laughs at constant heat and humidity. That’s why so many 
chemical plants and refineries favor this '4-ton Gardner-Denver 
86-1V10, air hoist (one of our complete line with capacities from 
150 lb. to two tons). Reasons for this preference for Gardner-Denver 
hoists include: fire-safe, nonsparking operation; they provide a posi- 
tive, steady lift; they possess every other feature required for easy, 
safe load spotting. Write for Bulletin 86-1. 


Gardner-Denver Company, Quincy, Illinois 
in Canada: Gardner-Denver Company (Canada), Litd., 14 Curity Avenue, Toronto 16, Ontarie 
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in LENAPE weupine connections, 





YOU MAKE THE CHOICE 


For pressure vessels, Lenape gives you the widest choice of 
seamless forged welding connections that meet your require- 
ments for: 


TYPE—Your choice of Seamless Long Welding Necks; Type H 
Heavy Reinforcing Necks; Studding Outlets; Type S Nozzles; 
new Seamless Welding Extensions; Internal or External Rein- 
forced Nozzles; ASA Flanges and new Dished Blind Flanges. 


MATERIAL—Your choice of carbon steels, T-1, high tempera- 
ture-low alloy and stainless compositions. 


SIZE-PRESSURE CLASS—Your choice of size and pressure class 
that meet all ASME requirements. 


LOW COST. Specialized manufacturing techniques make even 
standard LENAPE Seamless Welding Necks cheaper than 
fabricated necks in most sizes—plus the wide variety of low 
cost connections available exclusively from LENAPE. 


Write today for full information about LENAPE Welding Connections. 


LENAPE. 


PRESSURE 
VESSEL 








CONNECTIONS LENAPE HYDRAULIC PRESSING & FORGING CO. 


See our standard line of pressure vessel connections on 
pages 1128-1129 in the 1958 Chemical Engineering Catalog. 
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DEPT. 106 @ WEST CHESTER, PA. 


Men... 


subsidiary. Succeeding him will be Fred- 
ric C. Boucke, formerly manager of the 
Eastern hemisphere staff, San Francisco, 
and manager of operations for Irancal 
and another subsidiary, California Asi- 
atic Oil Co. Boucke is a graduate of the 
University of California and holds a 
M.A. degree from Harvard University. 
He joined Standard in 1937. George t. 
Ballou will assume Boucke’s old duties. 
He has been a vice president of Califor- 
nia Commercial Co., a Standard subsidi- 
ary in New York. A graduate of San 
Jose State College and Stanford Univer- 
sity, he joined Standard in 1946. 


John E. Brewster has been appointed 
manager of supply and transportation, 
Commonwealth Oil 
Refining Co., Inc. He 
will be in the New 
York office. Before his 
appointment, Brew- 
ster was Southern 
Division manager of 
Indiana Oil Purchas- 
ing Co., Tulsa. He 
attended Arkansas 
A&M College and 
entered the oil indus- 
try in 1948 with Root 
Petroleum Co. Before 
joining Indiana Oil Brewster 
Purchasing he was with Pan-Am South- 
ern Corp., New Orleans. 





Francis W. Porsche, John W. Shep- 
ard and James O. Knobloch have 
been named senior research scientists by 
Standard Oil Co. (Indiana). New senior 
roject chemists are Vernon W. Arnold, 
Peter Fotis, Jr., Roy W. Vander Haar, 
Arthur W. Sisko, Jarvis B. Beverly, John 
F. Connolly, Alvin J. Frisque, Fred K. 
Kawahara and R. B. Hannan. New proj- 
ect chemists are John D. McCollum, 
Wayne E. Smith, Eli W. Blaha, T. C. 
Yao, Albert R. Sabol, Allen E. Brehm, 
Roger G. Garst, Gordon D. McLeod, 
Don E. Pickart, Joseph M. Sandri and 


James E. Horan. : 


Martin E. Kantor, former instrument 
engineer with C F Braun & Co., has been 
appointed a research staff member at 
John Jay Hopkins Laboratory for Pure 
and Applied Science, the La Jolla, Calif., 
facility of General Atomic Division, Gen- 
eral Dynamics Corp. Kantor is president 
of the Southern California Meter Associa- 
tion and ISA. 


— Deaths — 
LeRoy G. Alexander, 55, Duluth, 


Minn., vice president and a member of 
the board of directors of International 
Refineries, Inc., Wrenshall, Minn., died 
June 1 in a Duluth hospital. He joined 
International Refineries in 1951 after 
serving six years in Venezuela for Creole 
Petroleum Corp., as a chief engineer 
and refinery superintendent. He previ- 
ously worked with Standard Oil Co. 
(Ohio), Ashland Oil & Refining Co. 
and Standard Oil Co. (New Jersey). 


PETROLEUM REFINER—V ol. 38, No. 7 

















July, 19: 





FOR VERTICAL ATTACHMENT 


SUPPORTS... 


GRINNELL CONSTANT 


BASIC DESIGNS... 
11 DIFFERENT METHODS 
OF ATTACHMENT 


Grinnell Constant Supports are avail- 
able in a range of sizes to provide capa- 
cities for loads from 27 Ibs. to 57,500 
Ibs., with travels up to 16 inches. 

Both vertical and horizontal hangers 
are designed to operate in extremely 
limited space. In the selection of types, 
there is a choice of 11 methods of 
attachment to structures—either above, 
between, or below supporting steel. 

Grinnell Constant Supports provide 
mathematically perfect load support 


throughout all positions of travel . . . 
also a full 70 percentage points of 
adjustability is built into them. No less 
than 10% of this adjustability is allowed 
either side of calibration for plus or 
minus change in load. Field readjust- 
ments are easily made by turning a 
single load adjustment bolt. 

Call on Grinnell’s Pipe Suspension 
Department for help with your pipe sus- 
pension problems. Grinnell Company, 
Providence 1, Rhode Island. 


FOR HORIZONTAL ATTACHMENT 





July, 1959—PETROLEUM REFINER 









































GRINNELL 
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Carl B. McLaughlin has been elected 
resident of Tube Turns Plastics, Inc., 
Couiovile, Ky., succeeding George O. 
Boomer, who has become chairman of 
the executive committee. For 11 years 
rior to the formation of Tube Turns 
lastics, McLaughlin was with what is 
presently the Tube Turns Division of 
Chemetron Corp., heading its engineer- 
ing service. He was a metallurgist-en- 
gineer with U.S. Steel Corp., Chicago, 
from 1934 to 1943. 


Charles G. Cooper has been named 
vice president and international director 
of The Cooper-Bessemer Corp. He is 
also president and a director of Cooper- 
Bessemer International Corp., Cooper- 
Bessemer of Canada, Ltd., and Cooper- 
Bessemer, S.A. Cooper will be responsible 
for the integration and organization of 
these world-wide operations, plus the 
manufacturing, application and sale of 
all Cooper-Bessemer products outside the 
United States. 


Richard Hagemeier has been named a 
sales representative in the Chicago 
branch office of Colton Chemical Co., 
Cleveland. After graduating from Wit- 
tenberg College with a chemistry degree, 
he was with Vanguard Paint Co., Mari- 
etta, Ohio, for two years and Schieffelin 
and Co., New York, for three and a half 
years as sales supervisor. Hagemeier 
joined Colton Chemical from the Cleve- 
land branch of McKesson & Robbins 
Inc., Chemical Division. 


Donald E. Dufford has been named 
head of applications engineering at 
Genesys Corp. He will head a group of 
process and control computer specialists 
within the Engineering Department to 
work closely with customers in determin- 
ing control requirements and system 
mechanization. Dufford holds a M.S. de- 
gree in applied physics from Harvard 
University. His career included positions 
in computation and control with Auto- 
netics, Marquardt Aircraft, and Tele- 
computing Corp. 


Richard M. Klaus has been appointed 
chief engineer at OPW Corp., Cincin- 
nati. A mechanical engineering graduate 
of the University of Cincinnati, he joined 
OPW in 1953 as a project engineer. In 
1955 he became assistant to the vice 
president of engineering. In his new po- 
sition, Klaus will be responsible for the 
design and development of OPW prod- 
ucts. He will also manage OPW’s Quality 
Control Department. 


Frederick B. Shew has been appointed 
manager of sales, commercial cranes and 
excavators, by Bucyrus-Erie Co., South 
Milwaukee, Wis. He had been sales de- 
velopment manager, commercial cranes 
and excavators, for the last three months. 
He joined the company in 1956 as a 
sales representative following a six-year 
association with Wellman Engineering 
Co., Cleveland. A native of Indiana, 
Shew is a graduate of Western Reserve 
University. 


Karl Johnson has been named a 
Jamesbury Corp. sales representative for 
the St. Louis and Kansas City area. For 
eight years, Johnson has been with 
Crane Co. of St. Louis. He was em- 
ployed in industrial sales, working with 
architects and engineers in various Mid- 
west industries. Johnson, a graduate of 
Valparaiso University, holds a B.A. de- 
gree in business administration, includ- 
ing two years of study at the Valparaiso 
School of Engineering. 


Robert M. Quick, with Flexonics 
Corp. since 1952, has been named mar- 
keting manager of the company’s Ex- 
pansion Joint Division. He had been as- 
sistant marketing manager of the division 
since 1956, and before that was a senior 
project engineer. Quick attended Cornell 
College and Northwestern and _ Illinois 
Universities. He will locate in Savanna, 
Ill., the headquarters for Flexonics’ Ex- 
pansion Tube Division, and will special- 
ize in pipeline expansion problems. 


R. C. Conover has been appointed 
Western District works manager, Re- 
fractories Division, H. K. Porter Com- 
pany, Inc. He will supervise operations 
of Western District plants at St. Louis, 
Mo.; Bessemer, Ala.; Ottawa, IIl.; and 
Canon City, Colo. Conover received a 
B.S. degree in ceramic engineering from 
the University of Illinois in 1931, and 
has been with Harbison-Walker Re- 
fractories Co. and Gladding-McBean and 
Co. as General Manager, Pipe Products 
Division. 


Paul Talmey, director of research and 
development for General American 
Transportation Corp., has been elected 
to the board of directors. He began his 
business career in 1930 after graduating 
from Yale University, where he majored 
in physics, mathematics and chemistry. 
During World War II, he served in the 
Navy and, on leaving the service in 
1945, joined General American. In 1946 
he became director of research and de- 
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Oakite E. Cc = 


engineered cleaning program 


turns parts salvage 
into a BIG 
source of savings 


Salvage cleaning of flanges, fittings, valves and other parts 
formerly took up to 22 hours a batch at one refinery Heavy 
deposits of grease, paint, oil and rust were being stripped 
with a cold solvent. The effort seemed hardly worthwhile. 

But in developing an ECP for the refinery, the Oakite 
engineer included a recommendation to install a permanent 
salvage cleaning set-up. Now, parts reclamation is a strong 
contributor to cost control. Work moves as in 2 “production 
line”. . .through special Oakite solutions. Stripping even the 
worst of soiled batches to bare metal takes only an hour and 
a half... while material costs have been cut from $1.90 a 
gallon to less than 58 cents! 

WHAT IS OAKITE ECP? It's an Engineered Cleaning Program 
that stresses chemical cleaning. It's engineered specifically for 
your refinery, for your cleaning problems, and for each clean- 
ing operation—tower by tower, valve by valve. 

The Oakite engineer lends personal and experienced super- 
vision to each phase of the program. He supplies detailed 
instruction based on practical knowledge of refinery clean- 
ing needs. Each Oakite ECP is backed by a laboratory con- 
centrating on chemical cleaning research, by materials known 
to make short work of refinery soils, by proved methods. 
Send for booklets. Oakite Products, Inc., 5OB Rector Street, 
New York 6, N. Y. 














Export Division Cable Address: Oakite 


OAKITE Technical Service Representatives in 





Principol Cities of U.S. and Canodo 


SH 
In our “50th year 
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> the MODERN METHOD 
i el of Transporting Compressed Gases 








2%, /gas supply TRAILERS 
wa ailated just for Y OU 


@ CAPACITY — to meet YOUR Requirements 


@ SAFETY — Cylinders, Safety Devices, Controls etc., All in accordance with ICC Requirements 
for YOUR Protection. 


© CHASSIS — by leading Chassis Manufacturers with Service Branches throughout the United 
States for YOUR Convenience. 


INDEPENDENT ENGI COMPANY, Inc. 
a a ee 
CONSULTING 0 G COQ DESIGNING 





CYLINDERS ANO GAS PRODUCING EQUIPMENT 
ACETYLENE + OXYGEN + NITROGEN’ ARGON 
RESEARCH 


O'FALLON 6, ILLINOIS 


























Flow line or pipe line use . . . vertical or horizontal... 
no extra fittings for installing ... full opening for flow of 


fluid or cleaning mechanism .. . easy to inspect, repair or 
replace parts . . . self cleaning . . . dependable. . . fully 
guaranteed. 


WRITE FOR CATALOG 58 
or ask for your copy at your favorite supply store 


A VALVE & FITTINGS COMPANY 
 CATAWISSA - PENNSYLVANIA 
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velopment, and in 1954 was named a 
director of Fuller Co. Talmey is a mem- 
ber of the American Physical Society, 
ACS, American Society of Heating, Re- 
frigerating and Air Conditioning En- 
gineers, and American Society for the 
Advancement of Science. 


ESCAVATH CO., a new firm specializing 
in building industrial scale models, has 
opened offices at 4305 LaBranch, Hous- 
ton. Partners in the company are Albert 

illa, Jr., formerly with Wyatt C. 
Hedrick Engineers and Tellepsen Petro- 
Chem; Rene Horvath, formerly with 
Hedrick and Southwestern Plastics Co., 
and Charles Lange, University of Hous- 
ton graduate, formerly a draftsman. The 
firm plans to expand and move into new 
offices at 900 Yale St., Houston, some- 
time in August. 


MIDWEST PIPING CO., INC., St. Louis, has 
purchased from the Sparton Corp., Jack- 
son, Mich., the physical assets of two 
Sparton subsidiaries, Flori Pipe Co., St. 
Louis, and Houston Pipe & Steel, Inc., 
Houston. Carter described the purchase 
as an initial step in Midwest’s plans to 
extend and broaden its nationwide oper- 
ation. 


H, K. PORTER CO.’s Refractories division 
has named R. G. Vervaeke manager at 
Pascagoula Works, and Walter A. Tallon 
geologist. Vervaeke was formerly general 
manager of Chemical Lime Co., Baker, 
Oregon. He was also general superin- 
tendent of Mines at Gladding-McBean 
& Co. Tallon will supervise the Refrac- 
tories division’s raw material exploration 
and procurement activities. Previously he 
was with the West Virginia Geological 
Survey. 


CONSOLIDATED SYSTEMS CORP.,a subsid- 
iary of Consolidated Electrodynamics 
Corp., has established regional offices in 
Washington, D. C., Atlanta, Ga., and 
Monrovia, Calif. The three offices form 
the nucleus of a field engineering organi- 
zation that will include additional offices 
throughout the nation by the end of the 
year. 


BECKMAN INSTRUMENTS, INC.’s Scientific 
and Process Instruments division has 
named Paul Ayers service manager and 
Elwood F. Blondfield training manager, 
Fullerton, Calif. Former service manager 
for laboratory instrumentation, he will 
direct product service programs for both 
scientific and process instruments in his 
new post. Before joining Beckman in 
1946, he was with Aluminum Co. of 
America. 


BLACK, SIVALLS & BRYSON, INC.’s Newton 
D. Baker, director of employee and pub- 
lic relations, has been elected marketing 
vice president. He will participate in the 
review and analysis of marketing opera- 
tions in all divisions, and assist division 
sales managers with sales training and 
sales planning programs. Baker will also 
handle all advertising, sales promotion 
and public relations activities, and serve 
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Designed 
to give you 
Double 
Protection! 


WAGNER TYPE DP MOTORS 


c=Ter-iiet—i« 


corrosion... 


* 


DOUBLY PROTECTED— Air intakes and outlets are 
positioned to provide complete protection against 
dripping or splashing liquids. Rugged cast iron 
frames protect against rough handling and cor- 
rosion. 


Wagner Type DP Motors provide double protection that means longer life— 
more versatility of application. Rugged cast iron frames and endplates are 
highly resistant to corrosion. Dripproof enclosures are so well designed that 
these motors can handle many applications that formerly required splashproof 
motors. These motors pack ample power into little space, are light in weight 


and are easy to maintain. 


SLEEVE BEARING MODELS AVAILABLE. The entire line of ratings is 
available with ball bearing construction, or with steel-backed, babbitt-lined 
sleeve bearings of high load carrying capacity that provide quieter operation. 

Let a Wagner Sales Engineer show you how these motors can be applied to 
your needs. Call the nearest branch office or write for Wagner Bulletin MU-223. 


Branches and Distributors in Ail Principal Cities 


Wagner Electric @rporation 


6458 Plymouth Ave. 


COOLING RUNNING—Specially designed baf- 
fles, which protect the stator windings, direct a 
cooling stream of air through the motor to effec- 
tively cool the motor—add to motor life. 


¢ St. Louis 14, Missouri 


CAN BE RE-LUBRICATED — Original factory 
lubrication will last for years in normal service 
—but grease plugs are provided to permit 
re-lubrication that adds years to motor life 
under severe conditions. 














Crantocx 


A PRESSURE SEAL 
FOR AGITATORS 
THAT WITHSTANDS 

3000 PSI! 






Garlock MecHanipak* Seals are installed on hun- 
dreds of successful high pressure agitation jobs 
assuring “‘no-leak’’ operation against extremely- 
reactive chemicals and gases at high tempera- 
tures .. . and where pressures go up to 3000 psi. 


Compare them to others. Garlock MECHANIPAK 
Seals are completely self-contained in a single 
unit; this allows quick and easy installation 
onto shafts. 

Garlock MECHANIPAK Seals are the perfect 
answer to increasing pressures of sealed-vessel 
agitation. Available for any size shafts; temper- 
atures to 700° F and above. Find out more 
about Garlock Mechanical Seals from your 


local Garlock representative, or write 
*Registered Trademark 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 
For Prompt Service, contact one of our 26 sales offices 
and warehouses throughout the U.S. and Canada. 





Canadian Div.—The Garlock Packing Co. of Canada Ltd. + Plastics Div.—United States Gasket Co. 
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Packings, Gaskets, Oil Seals, Mechanical Seals, 
Molded and Extruded Rubber, Plastic Products 
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in a staff capacity on employee relations. 
He joined BS&B in 1950 as assistant ad- 
vertising manager, became advertising 
and sales promotion manager a year 
later, and was promoted to director of 
employee and public relations in 1958. 


JONES & LAUGHLIN SUPPLY DIVISION will 
distribute products manufactured by Tay- 
lor Forge and Pipe Works, Chicago. Tay- 
lor has plants at Chicago; Gary, Ind.; 
Fontana, Calif.; Carnegie, Pa.; Houston; 
Paola, Kans., and Hamilton, Ont. 


KLEMP INTERNATIONAL, a new division of 
Klemp Metal Grating Corp., has been 
established to handle Klemp’s interna- 
tional-foreign trade. The new division 
will be in Chicago. 


BECKMAN INSTRUMENT INC.’s Scientific 
and Process Instruments division has 
named Robert L. Jackson production 
manager, Fullerton, Calif. Formerly qual- 
ity control manager for the division, he 
joined Beckman in 1947 after serving six 
years with the U. S. Army. He studied 
engineering at the University of Mary- 
land. 


BLAW-KNOX CO., Pittsburgh, has named 
Ernest E. Swartswelter director and vice 
chairman. He was chairman of The 
Aetna-Standard Engineering Co., recently 
acquired by Blaw-Knox. 


CHRYSLER CORP.’s Cycleweld Chemical 
Products division, Trenton, Mich., has 
just been formed from the former Cycle- 
weld Cement Products division. Sumner 
B. Twiss has been named president. He 
joined the company’s Engineering divi- 
sion in 1946 as a project engineer after 
receiving a B. S. degree in chemistry 
from Trinity College, Hartford, Conn., 
and a Ph. D. degree in chemistry from 
Johns Hopkins University. 


B-I-F INDUSTRIES, INC., has named Wil- 
liam L. Sammons general sales manager, 
Providence, R. I., assistant to the presi- 
dent during the past two years, he was 
with Carrier Corp. before joining B-I-F. 


SELAS CORP, OF AMERICA’s Fluid Process- 
ing Department, Dresher, Pa., has named 
Clifford T. Stanhope sales coordinator. 
He joined Selas from Petro-Chem De- 
velopment Co., New York, where he was 
assistant vice president in charge of 
engineering. 


CHEMETRON CORP.’s Chemical Products 
Division has named Lansing M. Hinrichs 
assistant to the president. He had been 
in charge of legal and patent activities 
for some of the company’s Louisville 
operations. Hinrichs will also continue as 
patent counsel. 


BECKMAN INSTRUMENTS, INC.’s Scientific 
and Process Instruments Division, Fuller- 
ton, Calif., has named Harry H. Bauer 
and James E. Tebay product line man- 
agers, Bauer will direct product planning 
and application of industrial gas chro- 
matographs, flow colorimeters, oxygen 
anlyzers, and related instrumentation. 





Tebay will be responsible for process in- 
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7 Falk Speed Increaser driving cen- 
trifugal compressor at No.1 Cleve- 
land Refinery of Standard Oil Co. 
(Ohio) 

















HIGH 
SPEED 
DRIVES 








FALK offers a complete line of standard 
high speed and semi-high speed drives 


type P = Ratios—from 2.5:1 to 12.0:1. 
Horsepower—up to 2000 hp per 1000 rpm of high speed shaft. 
Maximum speed of high speed shaft: 10,000 rpm. 


type Q@ Ratios—from 1.15:1 to 9.5:1. 
Horsepower—up to 1800 hp per 1000 rpm of high speed shaft. 
Maximum speed of high speed shaft: 10,000 rpm. SEMI 


type HI Ratios—from 2.22:1 to 9.89:1. peep 
DRIVES 
Horsepower: up to 1100 hp. 
Maximum speed of high speed shaft: up to 3600 rpm. 


type § Ratios—from 1.49:1 to 25.4:1. 
Horsepower—up to 224 hp. 
Maximum speed of high speed shaft: 4500 rpm. 





SPECIAL DRIVES. ..to any required speed and horsepower. 

















Designed and produced by the Falk engineers who pioneered the ultra- 
high speed gear units for aviation turbo engine test facilities, Falk 
standard high speed drives are widely used in refineries throughout 
the country. Our technicians will be glad to work with your engineers 
or with your equipment suppliers to select and produce drives precisely 


suited to your operation. FALK is a Registered Trade Mark. 
THE FALK CORPORATION, MILWAUKEE 1, WISCONSIN 
MANUFACTURERS OF QUALITY GEAR DRIVES AND FLEXIBLE SHAFT COUPLINGS 
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ELLIOTT ejectors are 
designed for TOP 
performance and reliability 


... engineered and built 
to meet your requirements 


An unusual example of Elliott’s engineering experience in 
designing and building steam jet ejectors and auxiliary equip- 
ment for producing vacuum is seen above. This photo shows 
the three first-stage ejectors of an Elliott triple element two- 
stage unit which serves a residuum stripper in a California 
oil refinery. 

The vapor load from this vacuum flash unit adds up to 
approximately 57,000 Ib per hr of steam, condensable hydro- 
carbon vapor and noncondensable gas. To handle this load 
efficiently and economically requires maintaining approxi- 
mately 2 in. Hg absolute pressure continuously. Two Elliott 
11,000-sq ft surface condensers are used, arranged in parallel, 
and the Elliott triple, two-stage ejector which serves these 
condensers is discharged to an intercondenser and an after- 
condenser combined in a common shell. 


wide range of single-stage and multistage types 

of Elliott steam jet ejectors is available for maintaining low 
absolute pressures in refineries, chemical plants and other 
processing industries. For complete data or engineering assist- 


ance, call the Elliott ejector specialist at your nearby Elliott 
District Office, or write Elliott Company, Jeannette, Pa. 


ELLIOTT Companw Fc 


For more data on advertised products, use Readers’ Service Cards, last page. 
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frared gas analyzers, acidity-alkalinity 
meters, and other instrumentation for in- 
dustrial process control. 


TYSON SMITH CO. has named Lester 
Farley sales engineer for San Antonio, Vic- 
toria, and surrounding areas. Previously, 
he was with Halliburton Oilwell Cement- 
ing Co., Gulf Coast Machinery and Sup- 
ply Co., and Rolo Manufacturing Co. 


WESTINGHOUSE ELECTRIC CORP. recently 
held a two-day new-product seminar for 
its Gearing Division consulting and ap- 
plication engineers. Attended by engi- 
neers from all seven sales districts in the 
United States, the meeting was conducted 
by A. S. Davis, sales manager, gearing 
products. It was held at the division’s 
Nuttall Works, Pittsburgh. 


HARBISON-WALKER REFRACTORIES CO. has 
opened its new $2-million Garber Re- 
search Center in West Mifflin Township, 
Pittsburgh. The center was named in 
honor of Earl A, Garber, Harbison- 
Walker’s president, under whose admin- 
istration much of the company’s expan- 
sion has taken place. 


PANELLIT SERVICE CORP., Skokie, IIl., has 
named Marvin B. Lorig vice president 
and general manager. He has been with 
the parent firm, Panellit, Inc., since 1947 
and as a vice president since 1952. 


UNITED OILWELL SERVICE, S. A., formerly 
a Dowell subsidiary in Venezuela, has 
transferred its assets and business to the 
Dowell Division, The Dow Chemical In- 
ternational, Ltd., S. A. No change in 
operations is contemplated under the 
Venezuelan corporation. 


PFAUDLER PERMUTIT INC. has created an 
International Division and named George 
C. Calvert director and vice president. 
The division will handle administration, 
coordination and control of plans abroad, 
plus export sales from domestic plants. 


PIPING PRODUCTS, INC., Moorestown, 
N. J., has been appointed a pipe-products 
distributor for Reynolds Metals Co. Pip- 
ing Products serves a 50-mile trading 
area in the Delaware valley from Tren- 
ton, N. J., to Wilmington, Del. 


CLARK MANUFACTURING CO. has appointed 
W. J. Manthey vice president. Having 
spent more than 13 years in advertising, 
marketing and sales promotional activi- 
ties, he was previously with Curtiss- 
Wright Corp., Marquette Division, in 
charge of advertising and sales promo- 
tion. 


LIBRASCOPE, INC., has broken ground for 
a major addition to its Glendale head- 
quarters. The new building will have 
85,000 square feet of space. Approxi- 
mately 800 employes will occupy the 
building when completed in November. 


MIDWEST PIPING CO., INC., St. Louis, has 
named as vice president (administrative) 
Norman B. Champ, Jr., former assistant 
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..-in catalyst recovery 


Type SDC DUCLONES assure 


* HIGH EFFICIENCY 
+ LOW PRESSURE LOSS 
* LONG SERVICE LIFE 


Ducon Type SDC Catalyst Recovery Duclones have 
earned the approval of the world’s leading refineries for 
their effectiveness in catalyst recovery and other fluid 
bed processes. 


The exceptional performance of Type SDC Duclones is 
the result of 6 unique design features: 
1. Helical Inlet to reduce turbulence 
2. Steep Cone for improved dust separation 
3. Dust Trap to reduce entrainment 
4. Scroll Outlet to provide low resistance, 
tangential gas exit 
5. Small Diameter for high efficiency 
6. Vortex Shield to reduce entrainment of dust in the 
upward flowing gas stream. 


For additional information on Type SDC Duclones 


send for Bulletin C-2058. 
a the name in DUst CONtrol 
U C 0 n Canadian Branch: 
THE COMPANY ic. 


THE DUCON COMPANY of CANADA, itd., 
147 EAST SECOND STREET + MINEOLA, L.!I., NEW YORK 1131 Pettit $t., BURLINGTON, ONTARIO 


A a at 


NES + CENTRIFUGAL WASH COLLECTORS + TUBULAR CLOTH FILTERS + DUST VALVES 
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ALUMINUM 


RIGID 
PIPE FITTINGS 





Conouit Nippre M G. CO 


1455 SPRING GARDEN AVE. PITTSBURGH 12, PA. 








For Dependable GASKETS 


Specify nile Verem al acded 





RING GASKETS 
For ring-type 
Pg joints in 
high pressure 
lines. Made of 
soft iron, stand- 
“4 ard steel alloys 
or any non-ferrous metal to any desired 
cross section. Ask for Bulletin 563. 








HEAT EXCHANGER 
GASKETS 

Made in any size 
or shape needed 
in double-jacket ve. 

type. Also cut Aree 
from solid metal “~~ : 

or sheet packing. Ask for Bulletin 564. 











CORRUGATED 
METAL GASKETS 


Plain or jack- 
eted type. Made 
of ingot iron, 
aluminum, stain- 

on less steel, cop- 
per, brass, nickel and monel in all sizes 
and shapes. Ask for Bulletin 565. 


Prompt Deliveries 





7719 S. Avalon 


ola ller Vetom' Kale} 
Chicago 19, Ill. 


MFG. CO. 
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to the president and general manager of 
operations. E. B. Stolle, former manager 
of the Pacific Division, was named vice 

resident, Pacific Division, Los Angeles. 
Tr. R. Taylor, Jr., former manager of the 
Eastern Division, was appointed vice 
president, Eastern Division, Clifton, N. J. 


ENGELHARD INDUSTRIES, INC. has dedi- 
cated a new million-dollar research and 
development laboratory at Newark, N. J. 
Speaking before about 300 persons at 
outdoor ceremonies, Governor Robert B. 
Meyner stressed Englehard’s contribu- 
tions to “areas of industrial opportunity 
in which our future as a State rests.” 


BECKMAN INSTRUMENTS, INC.’s Scientific 
and Process Instruments Division, Fuller- 
ton, Calif. has named John V. Spray 
quality control chief. A former inspec- 
tion supervisor, he will direct all inspec- 
tion and quality control functions. 


ALLIS-CHALMERS MANUFACTURING CO. 
has appointed John L. Wiedey marketing 
manager, Pittsburgh Works, and George 
W. Hamnafee manager, Indianapolis dis- 
trict. Wiedey had been manager, Indian- 
apolis district, since 1957. Hanafee had 
been a sales representative, Indianapolis 
district, since 1952. 


WALSH REFRACTORIES CORP. has named 
Frank C. Steimke vice president in 
charge of manufacturing and research. 
Previously research director, he holds a 
B.S. degree from Missouri School of 
Mines and a professional degree from 


U.C.L.A. 


UNION ASBESTOS AND RUBBER CO. has 
named E, W. Vizard Midwest regional 
sales manager, Fibrous Products Division. 
Formerly sales representative in Chicago 
for the Chicago and Kansas: City areas, 
he will transfer to the division’s head- 
quarters, Bloomington, III. 


SCHUTTE AND KOERTING CO. has acquired 
The Whitlock Manufacturing Co., West 
Hartford, Conn. The new subsidiary was 
added through purchase of a majority 
of the outstanding shares of Whitlock 
stock. 


TEXAS INSTRUMENTS, INC., has named 
Richard C. Wood marketing manager, 
advanced technologies, Central Staff 
Marketing Division. He will be respon- 
sible for marketing of research and de- 
velopment activities by TI’s Central Re- 
search Laboratory. 


WESTERN MACHINERY CORP., Portland, has 
been named distributor for Borg-Warner 
mechanical seals throughout Oregon and 
the “river counties” along the Washing- 
ton-Oregon border. 





Technical Measurement Corp. 
North Haven, Conn. The buildi 


has moved all operations into this new plant in 
provides more than 11,000 square feet of space 


and houses all engineering, production and administrative departments of the Com- 
pany. The 3-acre site will permit extensive future expansion. 





The Petroleum Electric Power Association elected new officers for 1959-60 term 
at its 31st Annual Meeting recently. The incoming president is D. S. Coffman, 
(center) Texas Power & Light Co., Dallas.; vice president is W. M. Larkin, (left) 
Gulf States Utilities Co., Lake Charles; secretary-treasurer is B. F. Thompson, (right) 
Public Service Co., Tulsa. Also elected were 12 new directors. 
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CROUSE-HINDS CO., Syracuse, has named 
H. Paul Dees regional manager, Gulf 
Division, Houston. 
Under his supervision 
are Corpus Christi, 
San Antonio, Austin, 
Beaumont, Longview, 
Lake Charles, and 
Texarkana. 

Dees has been with 
Crouse-Hinds since 
1957. A graduate of 
The University of 
Texas, he previously 
was a specialist with 
the U.S. Army Signal 
Corps, Washington, 
D. €. Dees is on the program committee 
of the Petroleum Electric Supply Asso- 
ciation, and is a member of AIEE, Hous- 
ton Engineering and Scientific Society, 
and the Texas Society of Professional 
Engineers. 


MARSH INSTRUMENT CO., Skokie, III., has 
named Bernhard Willach vice president 
of engineering. Holder of an engineering 
degree from Cologne University, he has 
spent the past 17 years as chief engineer 
for Marsh. 


NATIONAL CAN CORP. has named Arthur 
R. Jorgensen North Atlantic district sales 
manager. He came to National 29 years 
ago, and has worked in purchasing, credit 
and inside and outside sales. 


ALLOY STEEL PRODUCTS CO. has named 
Richard E. Boller, Jr., general sales man- 
ager, Linden, N. J. Previously Northeast 
regional sales manager, he will supervise 
the inside and outside sales organizations, 
advertising and sales promotion, market 
research and new product development. 


GENERAL CONTROLS CO., Glendale, Callif., 
has appointed William R. Kennedy sales 
manager, Hammel-Dahl Division, War- 
wick, R. I. He was assistant sales man- 
ager, Hammel-Dahl Co., before it be- 
came a division of General Controls. 


ROCKWELL MANUFACTURING CO. has 
named Paul A. Wick assistant to the 
president and assistant secretary. He 
joined the Legal Department in 1946, 
was named assistant secretary in 1948, 
and has been assistant to the president 
since 1951. 


AMERICAN METER CO., INC., has named 
Albert L. Weldy sales representative for 
the Birmingham sales district, with head- 
quarters in Pompano Beach, Fla. Weldy 
has 19 years’ experience with American 
Meter at its Philadelphia factory, and 
recently completed a six month sales 
training course at Erie, Pa. 


THE SAN JACINTO RUBBER CORP. cele- 
brated its first year of operation on June 
16. The firm, which maintains manufac- 
turing facilities at 7306 Gonzales St., 
Houston, handles custom rubber work 
such as molding, extruding, and lathe 
cutting. 
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(undisplayed) 


Regular Classified set in this type: 20 cents per word. Minimum 
$4. Blind box address in our care counts six words. Replies forwarded without charge. 


ads, set in suitably larger type with ruled border, $12.50 per column inch, 
Ten percent discount for two or more insertions of same copy in consecutive issues. All Classi- 
fled ads im advance. Copy deadline: 25th of month preceding date of issue. Send copy 
and checks to: Classified Advertising, Petroleum Refiner, P. O. Box 2608, Houston, Texas. 
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WANTED 





Specify SAUEREISEN 
PR f EMENT COMPOUND 





SALES OPPORTUNITY 


® $200.00 profit per average direct sale with a 
well known nati, adv. Pipe Tool, A MUST for 
every Contractor and Industry using pipe or 
conduit. No technical knowledge required. 
Shipped on trial to help get orders. Leads 
furnished. Write background, reference, etc., 
to box number 318-R, PETROLEUM RE- 
FINER, Houston, Texas. 














r a . 
——— 


FLOW INDICATORS 





WATERLESS 


DECALS 


applied in seconds pa wer Lah nm 
curling In MADETO YOUR SPECIFI- 
Send now for FREB SAMPLES and estimate. 
SCREEN PROCESS PRINTING CO. , P.0.Box 948, Wichits1, Kansas 














RETRY 
WSPECTION GAUGES 


JOHN J. BECKER CO, 
BRADFORD, PA. 





HELP WANTED 








INSTRUMENT SALES 
ENGINEER WANTED 


Prefer Chemical Engineers with 
petroleum and process experi- 
ence, Openings in St. Louis and 
El Paso. Mail reply to W. Mess- 
ner, The Bristol Company, 434 
Cotton Belt Building, St. Louis 2, 


Missouri. 








CHEMIST OR ENGINEER 


Having knowledge of Petroleum Re- 
fining and proved ability to write. 
Will write monthly digest of new de- 
velopments in fuels, lubricants, petro- 
chemicals, etc., and the proceses used 
to make them. Other technical writing 
for wide circulation. Also editing of 
such material. Creative, top-level job. 
Send resume to: 


Personnel Manager 
ETHYL CORPORATION 


1600 West Eight Mile Road 
Ferndale 20, Michigan 














OIL REFINERY SUPERVISORS 
AND ENGINEERS 





Former Maritimers and others desiring supervisory or engi- 
neering positions in new 40,000 BPD Oil Refinery in the 
Maritimes, please write R. C. Felt, Refinery Manager, Irv- 
ing Refining Limited, P. O. Box 1260, Saint John, New 


Brunswick, Canada. Inquiries will be treated in confidence. 


For more data on advertised products, use Readers’ Service Cards, last page 29 
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Flued Nozzles Improve Vessel Design 


This unusual pressure vessel head features smooth 


contours, reduced stress and no weld cracking 


Something new in pressure vessel 
head design has added to the de- 
sulfurizer-reformer installation at 
Shell Oil Co.’s Houston refinery. In 
place of conventional welded-in 
nozzles with reinforcing pads, Shell 
uses flued openings in heavy-gage 
steel heads. 

In traditional practice, a head 
shape opening is made by cutting a 
circle in the head, welding a nozzle 
in place, and reinforcing it by weld- 
ing a pad around the nozzle (Figure 
1, left). 


Flued Head. After considerable ex- 
perimentation, Shell developed a flued 
head made of stainless-clad steel plate 
25% inches (minimum) thick (Figure 
1, right). The clad plate is Type 410 
solid stainless on Type A-204 carbon- 
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molybdenum back steel. This head 
is 78 inches in diameter with two 
flued openings, one 18 inches in di- 
ameter, and the other 5% inches in 
diameter. 


New Approach. It was reasoned that 
flued openings would minimize sharp 
corners and metal grain discontinui- 
ties by virtue of smoother contours 
and would provide an improved head 
opening design. 

A new reformer was also installed 
with a flued head made of chrome- 
molybdenum plate three inches thick 
(A-387 Grade B). Measuring 60 
inches in diameter (O.D.), this head 
has two flued openings, 53% inches 
and 18 inches in diameter. 


No Weld Cracking. One-piece con- 
struction of flued heads, now proved 





in service, provides smooth contours, 
reduces stress concentrations and elim- 
inates the weld cracking that leads to 
possible failure in conventional 
welded-in contruction subjected to 
cyclic or thermal shock service. Hot 
forming of the flued openings gives 
the components improved metallic 
grain flow. Lukens Steel Co. 


Circle El green card, last page 


Tape Seals Pipe Threads 
Eliminates Dope Solutions 

A chemically-inert tape which seals 
and permanently lubricates pipe 
joints, has just been announced. 

Called “Scotch” brand Pipe Sealant 
Tape, No. 547, this 
unfused film tape, 
available in three 
and four-mil cali- 
pers, can be ap- 
plied in seconds 
and conforms to all 
types of pipe 
threads and fittings. 

Made with “Teflon,” it can with- 
stand processing temperatures from 
the liquid-oxygen range through that 
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New controls and services meet increasingly 
critical requirements in heat-transfer units 


As steam cycles in turbines become more 
complex—and operating temperatures 
and pressures rise—the job of the heat- 
transfer equipment becomes increasingly 
critical. Nuclear energy plants place tre- 
mendous emphasis on continuity of 
service for even conventional compo- 
nents like condensers. And in many pro- 
cessing plants the cost of shutdowns may 
range from exorbitant to disastrous. 
Assurance that tubes will meet service 
requirements becomes increasingly im- 
portant. And The American Brass Com- 
pany has augmented its normal quality 
controls with tests and services to help 
makers of heat transfer equipment pre- 
vent possible trouble before it starts. 


Electronic inspection. All tubes are in- 
spected visually one at a time, both 
internally and externally. However, 


All U-bend tubes are tested hydrostatically at 
ASME Code preswres—or higher, if necessary. 
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When required, tubes are inspected by eddy- 
current equipment, located at the tube straightener. 


where greater assurance is required, the 
tubes—in straight lengths up to 100’—- 
can be inspected electronically by eddy- 
current equipment. 


Hydrostatic testing. As most U-bend 
tubes are used in applications involving 
high temperatures and pressures, all of 
these tubes are tested hydrostatically— 
after bending—at ASTM Specification 
pressures. They can, however, be tested 
at ASME Code pressures, up to 6000 
psi, on request, if the tube size is such 
that it will withstand the pressure. 


Relieving stresses. All U-bend tubes, 
other than copper, are annealed at the 
bend area after bending, to eliminate the 
hazard of stress-corrosion cracking 
which might occur in service due to 
stresses that may exist as a result of 
the bending. 


All tubes are inspected visually one at a time, 
both externally and internally. 


Duplex tubes are widely used in chemical 
plants and petroleum refineries to meet 
diverse combinations of corrosive action 
and/or pressure and temperature. Re- 
cently designers have selected them for 
use in air-removal sections of electric- 
power-plant condensers where corrosion 
is very severe. 


Broadest service. In helping manufac- 
turers and users of heat-transfer equip- 
ment meet day-to-day problems, The 
American Brass Company has a broad 
background in the latest developments 
in heat-transfer equipment’s expanding 
role. And with new mill equipment now 
in place, it offers the broadest service 
available in tubes for heat-transfer 
equipment. For technical assistance in 
special problems, write: The American 
Brass Company, Waterbury 20, Conn. 
In Canada: Anaconda American Brass 
Ltd., New Toronto, Ont. ea08 tev. 


AnaconnA 


TUBES AND PLATES FOR 
CONDENSERS and HEAT EXCHANGERS 
Mode by 
THE AMERICAN BRASS COMPANY 


For more data on advertised products, use Readers’ Service Cards, last page. 299 
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SKINNER-SEAI 


PIPE JOINT 
CLAMP 
STOPS LEAKS 





SKINNER-SEAL 
PIPE JOINT CLAMP stops 
leaks at joints where 
pipe is screwed into fit- 
ting. Any temperature— 
any pressure up to 2,000 pounds. 
Saves the cost of tearing out and 
renewing leaky fittings. Prevents 
shutdowns. In stock at most oil 
supply stores. 


SKINNER -SEAL 
EMERGENCY PIPE CLAMPS for safe, 
sure, lasting repair of splits and 
rust holes in pipe. No pressure too 
high. Anyone can apply in a few 
moments. Made in all sizes, /2” to 
12? for steel and C.1. pipe. Stocked 
by practically all oil supply stores. 


Complete line of 
Repair Clamps. 
Send for Catalog 54! 


M. B. SKINNER CO. 


SOUTH BEND 21, INDIANA 
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of super-heated steam. It is not affected 
by oil traces or other lubricants in the 
steam line. 

Although non-adhesive, the tape is suf- 
ficiently cohesive to stick to its own 
glossy surface. 

The tape’s easy application eliminates 
the need for brushing messy dope solu- 
tions on pipe fittings. It can be applied 
by one person, and a single wrapping 
affords full protection. Excess tape can 
be torn off easily. 

The tape’s anti-sticking characteristics 
lubricate joints so they can be loosened 
and detached years after the threads are 
taped. 

This white, pliable tape is available in 
convenient 36-yard rolls in % to 8 inch 
widths. Minnesota Mining & Mfg. Co. 


Circle E2 green card, last page 


PRV Provides Accurate 


Control Of Steam Pressure 


A new direct-operated reducing valve, 
for both steam and air service, has just 
been developed. 

Designated No. 17- 
1, this new regulating 
valve provides accu- 
rate control of steam 
pressures for a wide 
variety of plant ap- 
plications. It features 
accurately sized and 
located ports to mini- 
mize fall off, isolated 
diaphragm chamber 
for maximum stabil- 
ity, large body pas- 
sages, and lapped 
seating surfaces for tight shutoff. A varia- 
tion, No. 17-22, is made with a special 
soft seat for air service. 

This regulating valve is light in weight, 
compact, easy to install and maintain, 
and is available in a selection of reduced 
pressure ranges, adjustable over a suit- 
ably wide span. 

Specifications of the No. 17-1 include 
sizes of Y%2 inch, % inch and 1 inch in 
iron construction; and reduced pressure 
ranges of 2-12; 8-50; and 25-150 psi. 
Mason-Neilan Co. 

Circle E3 green card, last page 





Evaporation Losses Cut By 
90 Percent Says Bulletin 


A new 7-page technical bulletin on the 
use of Colfoam Microballoons in reduc- 
ing evaporation losses in crude oil tanks 


| has just been released. 


Microballoons (Trade Mark of Std. 
Oil Co., Ohio) are tiny, hollow, plastic 


| spheres filled with inert gas, which reduce 





| evaporation by floating on top of the 


stored crude oil as a continuous thick 
layer of foam. This stable foam layer acts 
as a blanket or floating roof, forming a 
continuous vapor barrier and resealing 
itselt after passing over obstructions. Col- 
ton Chemical Co. 

Circle E4 green card, last page 
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Hydrogenation Catalyst 
Information In Bulletin 


A new information bulletin on G-43 
platinum-base hydrogenation catalyst is 
now available. 

Applications described include promot- 
ing reactions of oxygen and oxides of 
nitrogen with hydrogen, carbon monoxide, 
methane, propane or other hydrocarbons. 

Information is also provided on previ- 
ous uses of the G-43 catalyst in commer- 
cial applications including power recovery 
from nitric-acid-plant tail gas, and in re- 
duction of oxides of nitrogen content in 
nitric acid plants to levels below those 
ae by air pollution control agencies. 

ting and physical characteristics 

of the G-43 and catalyst life and payout 

periods in typical applications are also 
discussed. Girdler Catalysts. 

Circle E5 green card, last page 


Crude Gravity Automatically 


Recorded on Instrument 
A Chicago firm has been licensed by 
Sinclair Research Laboratories, Inc., to 
manufacture and sell a new petroleum 
instrument, the Sinclair-Cenco Controll- 
ing and Recording Gravitometer. It auto- 
matically measures and records gravity 
in crude oil. The device has a very fast 
response and extremely sensitive (+ 0.1° 
API) continuous-gravity recorder. Auto- 
matic blending of two different crude oils 
to a constant outgoing gravity can be 
accomplished with highest precision and 
stability. Central Scientific Co. 
Circle E6 green card, last page 


Insulation Cuts Cracker 
Thin Without Crumbling 


Careytemp, a completely new pipe and 
block insulation for all temperatures up 
to 1,600° F, has just been introduced. 

Composed of expanded silica with a 
specially developed binder, and _ rein- 
forced with inorganic fibre, the new 
product features exceptional water re- 
sistance, light weight at no sacrifice of 
strength, and ease in cutting without 
crumbling. It requires no special tools and 
saves application time and costs. 

Carytemp can be cut cracker-thin with- 
out crumbling. Due to precision molding 
process, edges are neat and square pro- 
viding tight joints. The Philip Carey Mfg. 
Co. Circle E7 green card, last page 


Antioxidants Stabilize 
Fuels And Lubricants 


Fuels and lubricants become more 
stable, durable and effective when small 
amounts of the antioxidants are added to 
them. Similar improvements take place 
in articles made of rubber or plastics. 

Ethyl Corp. reports that eight antioxi- 
dants discovered and developed in its 
laboratories are available in commercial 
or development quantities. Scores of ad- 
ditional agents are in experimental stages. 

All of the new agents are based on the 
ortho-alkylation process, which is respon- 
sible for the first commercial introduction 
of many derivatives of phenol and ani- 
line. The parent compound for most of 
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LP&L proves feasibility of computer process 


control--buys second computer system 


Here’s important news for everyone 
interested in automatic process 
control. After one year’s opera- 
tional experience with a Daystrom 
computer operating on-line at its 
Sterlington Steam Electric Station, 
Louisiana Power & — Meee ced 
has purchased another ystrom 
system. This new digital computer 
will provide completely automatic 
control for LP&L’s new 230,000 kw 
Little Gypsy Station. The tech- 
niques inherent in the LP&L instal- 
lations are directly applicable to 
the requirements of the process 
industries. 

The original Sterlington instal- 
lation, delivered over a year ago, 
came about through the combined 
engineering efforts of Louisiana 
Power & Light Company, Ebasco 

. Services, Inc., design and consult- 
ing engineers for LP&L, and 
Daystrom Systems. 

The Sterlington computer system 
performance has demonstrated for 
the first time the reliability and 
utility essential to the stringent 
requirements of overall control 
responsibility. This field operating 
experience permits Daystrom to 
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guarantee system operational avail- 
ability of more than 99%. The 
uncompromising criterion of design 
which makes this performance 
possible dictates the complete 
elimination of vacuum tubes and 
moving parts. 

The Little Gypsy computer sys- 
tem will perform the following 
functions: (1) Control sequenti- 
ally the 800 or more steps necessary 
for plant start-up and shut-down, 
continuously checking the overall 
progress of the operation; (2) Mon- 
itor at the rate of ten times per 
second the hundreds of electrical 
signals signifying plant operating 
conditions and safety; (3) Instantly 
recognize abnormal conditions and 
take appropriate corrective action 
automatically; (4) Control com- 
bustion, feed water and steam 
temperature for best efficiency. 

A substantial number of these 
systems have already been pur- 
chased for performance data reduc- 
tion and automatic control. The 
availability of these new techniques 
and associated equipment to the 
process industries warrants your 
careful study. For conference 





arrangements, write or telephone 
Daystrom Systems, Dept. A-113, 
Miramar Road, La Jolla, Cali- 
fornia. GLencourt 4-0421. 





INPUT CONSOLE—STERLINGTON COMPUTER 


op ernom SYSTEMS 
DIVISION OF DAYSTRO™M, INC. 


Reliable computer contro! systems 
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the antioxidants is known chemically as 
2, 6 di-tert butylphenol. 

Two of the ortho-alkylation additives 
are designed primarily to extend the stor- 
age life of high-octane gasolines and jet 
fuels. Gum formation and decomposition 
are reduced considerably. By increasing 
engine cleanliness, carburetor and intake 
valve problems are checks. The com- 
pounds also help extend the useful life 
of industrial oils for circulating systems 


ie i} Wi @ © and steam turbines. 
*Other antioxidants are for addition to 


WITH automotive and aviation engine oils and 


automatic transmission fluids. Scuffing- 
NO SUBIAER GED type piston wear is cut down and auto- 


matic transmission parts last longer. 

For purposes other than in fuels and 
lubricants, antioxidants give advantageous 
properties to products made of rubber 
and plastics. Preliminary findings in eval- 
uation tests at commercial laboratories 
and among principal rubber and plastics 
manufacturers are “most promising,” the 
company reports. Ethyl Corp. 

Circle E8 green card, last page 


FOR PUMPING 


ABRASIVE 
CORROSIVE 
SLURRIES 


This rugged type of service éalls for 
advanced design: — extra heavy shaft, 
double-ported casing to equalize the Revue % 
side thrust of the impeller, and tough z ao 
abrasion-corrosion resistant alloys. The 
dual discharge pump illustrated here in- 
corporates these features and dispenses 
with bearings or packing below the 


Magnetic Amplifier Control 
Featured In Transformers 


cover plate where they would be in con- 
tact with the liquid. 

Difficult pumping problems, particu- 
larly in the process industries, have been 
our specialty for ninety- 
one years. Perhaps we 
can be of help to you. 

Write us — no obligation. 


LAWRENCE 





Write for Bulletin 


Three-phase, load-tap-changing power 
transformers, with plus or minus 10 per- 
cent voltage regulation in % percent 
steps, use magnetic amplifiers in the volt- 
age sensing circuit to initiate a tap change 
when required. Their use results in ac- 
curacy of control, since the amplifiers can 
be set to function at precise limits, and 
in reliability of operation, since they have 
no moving parts. 

A single main drive shaft, coupled to 
the drive motor and to the drive pinion 
of the transmission assembly, provides 
direct, positive actuation of the tap 
changing switches. Devices for operating 
position locating switches, position indi- 


203-6 for complete 
summary of acid 
and chemical pump 
data, 


cator, operation counter, etc. are mounted 
on the main shaft, holding the number 
of gears required to a minimum. 

Only two Geneva gears are used in the 
transmission assembly, one to operate the 
load transfer switch and the other to op- 
erate the tap selector switch and, at the 














371 MARKET STREET, LAWRENCE, MASS, 
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Je: aircratt now get a new and wide: 


' safety margin when their fuels are dried 
with LINDE Molecular Siéves. Even at high 
fuel flow rates, water normally absorbed 
at ground level is reduced to less than 10 
ppm— eliminating ice blocked fuel lines at 
high altifudes 

Liquids never beforewdried-successfully 
by desiccants can now|be dried commer- 
cially with these:.new. zeolite adsorbents 
Examples are acetone and other ketones, 
etlate late) MelaleMehisl-iamel(ae)ile] me lileM ules me tole 
Nigehi-toMMolale MM ariehitigehi-to MM ib aelaelaoldelolire 
Drying to less than 1 ppm is now practical - 





A 


\ \ 


in dynamic systems. Due to their high water 
adsorbing capacity, LINDE Molecular Sieves 
ol alale mm oldelalellala-to ME teh alate) in investment 
olate Me) elidel ilale Rael iy 

No matter what the liquid — whether at- 
tempts to dry it have succeeded or failed 
we would like to discuss with you what 
a Molecular Sieve design can do. 

Write Linde Company, Division of Union 
(foldello(-M Gels elelget ties MeCiOM <oltmr Vaile Mt ic-1-5 9 
New York 17, N. ¥. In Canada: Linde Com- 
pany, Division of Union Carbide Canada 
Limited. 


Address Dept. 
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N ©) ial H E R N N ITR A L L OY P U M PS proper.,time, the reversing switch. Me- 
‘ . ‘ chanical’ stops on the tap selector gear in 
Lube oil, seal oil and fuel oil pumps addition to electrical stops prevent over- 
a travel in either direction. 
for compressors and engines A feature of the moving contact shoes 
of the tap changing switches is their free 
parallelogram action, which allows them 
to adjust to, and exert constant pressure 
on, both sides of the stationary contact 
blades. All contact parts are made of 
materials best suited to provide good 
conductivity and good wear resistance. 
The contacts of the load transfer switch, 
the only one which interrupts current, are 
made of materials selected for their abil- 
ity to withstand arcing. 

Simplification of design and ruggedness 
of construction is stressed throughout, to 
make the mechanism accurate, reliable, 
long-lasting and quiet in operation. Wag- 
ner Electric Corp. 

Circle E9 green card, last page 


Complete range in pump sizes from 4 GPM to 146 GPM. Pressures Brochure Compares Ductile 
to 2000 PSI. Proven in thousands of installations and backed by 50 Iron And Gray Iron 
years of engineering and production experience, Northern Steel Block An 8-page brochure covering a new 
Nitralloy Rotary Gear Pumps are unexcelled for precision manufac- line of gate valves designed specifically 
ture, accurate assembly and dependable, long life operation. Write for ductile iron has been released. 
for free catalog and engineering data. The new valve line, which will be 
known as the Pipe-Pal series, introduces 
NORTHERN ORDNANCE, INCORPORATED ae ee See es. ene fee 
tures a high-visibility bonnet joint and 
Subsidiary extra long bolts for storage of bolting 
NORTHERN PUMP COMPANY energy. 

MINNEAPOLIS 2], MINN In addition to listing complete specifi- 
cations, pressure-temperature ratings, and 
dimension and material charts, the folder 
describes newly developed applications 








Be? eae ae Rshagiay os. eg hey Ot ee for the ductile iron lines. Included also 
Voss Oa 1 ee Se OE see is a discussion of the engineering proper- 
ties of ductile iron and micro-structure 


VALVES | @ os, 4) A eee 
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LESS MAINTENANCE, FEWER SHUTDOWNS 


for your Compressor, (air, gas, ammonia) 


¢ up to 40% more valve area ¢ minimum pressure loss « higher efficiency 
¢ less power consumption ¢ normal discharge temperature 
¢ quiet, vibration-free © utmost safety ¢ lower operating costs 


Now WI 

VOSS VALVES are made to specification, ma- ananatet: 
chined from solid stock (not cast)—using best ; : 
alloy steels; for corrosion condition—stainless Our ae js Gas Chromatography Range that accu: 
steels, such as 410, 18-8 or non-ferrous alloys— propose e ; 
monel, inconel, etc. PLATES are machined (not sent without obligation. aooneen I tgpakeanine — 
eee a god agen a — _ eae and matched sensitivity are achieved with a 

; are dimensiona sie QR oss , sev Sait eee: ae se 
reli facture, high empertares an corrosion peed of machine a2 | 

. hence Bt lt vonage omece Sg new unit comprises a Golay Column, an 
tangu 


me Ionization Detector and an amplifier Repre 
dependability and safety. (photo foreground) to supply the detec- 


tor circuit. 


‘ This combination of the unique Golay 
VOSS VA [VE }, HH. VOSS 1c column and the new ionization gauge 
S 785 East 144th Street, New York 54,N. Y. detection systems provides resolution im- 


possible with conventional packed col- 


mandrel ° 
electrical 
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.Now...for every tube...every size...every type of job 


WILSON TORQ-AIR-MATIC 


AUTOMATIC EXPANDER DRIVES 
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Boiler Tubes 
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Now WILSON offers a complete line of Torq-Air-Matic automatic tube expander 
controls. The Wilson Torq-Air-Matic is the first and only air driven tube expander drive 
that accurately controls tube expansion by directly measuring torque output at the 
mandrel without depending on frictional, ratcheting, magnetic, hydraulic or 

electrical devices. 


. See how the exclusive design features of 
THOMAS C. WILSON, INC. 21-11 44th Ave., Long Island City 1, N. Y. WILSON Torq-Air-Matic can help you 
Branch Office: Land Title Building, Philadelphia 10, Pa. 


expand tubes accurately and uniformly 
* . * . ee? ‘ ” 
Representatives in principal cities * Cable Address: “Tubeclean,” New York with considerable savings in time and man- 


power. Write for your Bulletin No. 581 
which gives helpful data. 
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All stainless steel longitudinally finned tube bundle with disc and doughnut baffles. 















WHITLOCK 
FINNED TUBE 
HEAT 


EXCHANGERS 


Extra heat transfer surface means smaller, 
more powerful exchangers 


















To boost heat transfer operations and permit use of more 
compact units, we supply finned tube heat exchangers 
which provide many times the surface area of similar 
exchangers having plain tubes. For many applications 
finned tube exchangers offer considerable savings in 
costs when you're buying heat transfer surface — they 
also conserve installation space. Whitlock’s long 
experience in the design and building of heat transfer 
equipment includes use of finned tubes as well as many 
other constructions, materials, and fabricating tech- 
niques. Ask our engineers to recommend the heat 
exchanger for your job. 


@ A Few Whitlock FINNED TUBE Applications 


Reboiler Condenser Inter-Cooler 
After Cooler Air Cooler Oil Heater 
Heater Gas Cooler Oil to Oil Heat Exchanger 


THE WHITLOCK 
& MANUFACTURING CO. 
75 South Street 
W. Hartford 10, Conn. 
In Canada: 
Darling Brothers, Ltd., Montreal 
See us at our Booth — Third National Joint Heat Transfer 
Conference, University of Conn. Aug. 10-11-12, 1959. 
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umns and thermal-conductivity detector. 
Also provided is sensitivity to minute 
components. Without multistage devices 
and backflushing, it will deliver a rapid 
evaluation of a wide boiling range of 
samples. The new unit is normally ca- 
pable of producing chromatograms with 
at least five times better resolution than 
packed columns—and in less time. If 
time is a critical factor it can provide 
resolution equal to that of packed col- 
umns in a tenth of its normal operating 
time. Perkin-Elmer Corp. 
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Bulletin Gives Data On 
Finned-Tube Exchangers 


Advantages and performance character- 
istics of Alcotwin longitudinal finned-tube 
heat exchangers and thermal heaters are 
described in a new bulletin. 

The exchangers offer high heat-transfer 
rate and fluid flow at low cost, together 
with interchangeability within a plant and 
“off-the shelf” availability. 

Sections of the bulletin are devoted to 
dimensions, mechanical specifications, 
physical data of steel and non-ferrous heat 
exchangers, and finside coefficient and 
pressure drop. ALCO Products, Inc. 

Circle E12 green card, last page 


Fittings Designed For 
Steam Traced Piping System 


Three new components and increased 
maximum size for a unique piping sys- 
tem with integral 
steam tracing has 
been announced. 

Unitrace is avail- 
able with an outside 
diameter equal to 8- 
inch pipe, increas- 
ingly larger sizes are 
demanded to handle 
, economically such 
© bulk material as fuel 
oil, urea and asphalt. 
| The family of fit- 

tings developed to in- 
corporate Unitrace 
into standard piping 
systems now includes 
a new flange, adapter 
flange, and 90-degree 
elbows. 

The new flange, 
cast in alloy 356-T7, 
makes possible simple 
and efficient joining of the sections. The 
trace line first is cut back. The product 
line then is inserted into the flange, and 
welded at the neck and front face. Steam 
is led around a flanged joint by a jumper 
line threaded into a connection in each 
flange bottom. When steam is introduced, 
a special impingement plate prevents ero- 
sion of the product pipe. 

Unitrace 90-degree elbows, extruded in 
alloy 6063-T5, facilitate installation in 
areas requiring a number of right-angle 
turns. Elbows are supplied with trace 
sections cut back, to simplify their being 
welded into the system. After installa- 
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Write your own ticket 
for Honeywell 
thermocouple wire 


Choose from over 100 variations of insulated thermocouple wire 
and thermocouple extension wire. Honeywell can supply it from 
stock, with insulation in any of the conventional combinations of 
asbestos, glass, polyvinyl, Teflon and others. Should your applica- 
tion require other than conventional insulation, Honeywell can 
custom-make what you need, quickly and economically. 


Call your local Honeywell field engineer . . . he’s as near as your 
phone. Or write for Buyer’s Guide C100-8. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Avenues, Phila- 
delphia 44, Pa. 


Honeywell 
Touts we Coutiol 











FOR CATALYST BED SUPPORT: 





This Porter Mullite Pellet 
costs up to 50 per cent less! 





Porter Mullite Pellets actually do cost = to 50 per cent less than most 


catalyst bed support materials now availa 
sacrifite to gain this savings! 

Porter mullite pellets have been commercially tested for over three years, 
as inert support for active catalyst, in many major refineries. They’ve 
withstood all the trials of heat, shock and pressure without breaking 
or dusting. Porter mullite pellets have successfully resisted abrasion, 
erosion and crushing . . . completely protecting the valuable catalysts 
from contamination. 

Convert to Porter mullite pellets now, and reflect these important éost- 
savings in your refining process. For complete information, write: Refrac- 
tories Division, H. K. Porter Company, Inc., Porter Building, Pittsburgh 
19, Pennsylvania. 


e. And you make no operational 





SURG EGE 
i, 2!) pivision 
“ALG E 
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CARS eae 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION; Electrical Equipment — 

DELTA-STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION; Copper and Alloys—RIVERSIDE-ALLOY METAL 

DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel—CONNORS STEEL DIVISION, VULCAN-KIDD 

STEEL DIVISION; Fabricated Products —DISSTON DIVISION, FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE 

DIVISION, MOULDINGS DIVISION, H. K. PORTER COMPANY de MEXICO, S. A.; and in Canada, Refractories, “Disston” 
Tools, “Federal” Wires and Cables, “Nepcoduct” Systems—H. K. PORTER COMPANY (CANADA) LTD. 


* 


Fs 
id 
$y 
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tion, the traces are joined and sealed with 
trace caps. 

Many heated piping systems use jack- 
eted valves and fittings with flange bolt 
circles one size larger than the pipe size. 
Unitrace now can be joined to these bolt 
circles with an adapter flange, which has 
flange circles one size larger than Uni- 
trace nominal pipe size. Adapter flanges 
also may be used to introduce larger or 
smaller size Unitrace sections into a sys- 
tem. Aluminum Co. of America. 

Circle E13 green card, last page 


Cast Iron Eccentric 
Valves Coated With Plastic 


A line of eccentric valves is now avail- 
able with plastic coatings. The coatings 
. greatly improve the 
corrosion resistance of 
a cast iron valve at 
only a slight increase 
in price, says the com- 
pany. 

The plastic coatings 
make the valve espe- 
f cially suitable for 
» neutral salt solutions, 
©. alkalies, alkaline salts, 
e rs mild acids and many 
other services. They are also an eco- 
nomical answer to iron contamination in 
water distillation, demineralization and 
deionization systems. They work on an 
unique eccentric principle which pivots 
the plug eccentrically in the valve body 
to match an eccentrically-raised seat. 
The plug touches the valve body only 
when the valve is closed. Plug friction is 
completely eliminated. Their resilient 
faced plug eliminates the need for lubri- 
cation to achieve tight shut off. De Zurik 
Corp. Circle E14 green card, last page 


Mechanical Seal Resists 


Sulfuric Acid Corrosion 


The Kolker Chemical Corp. experi- 
enced much difficulty in maintaining 
seals in acid service pumps used to cir- 
culate highly concen- 
trated (98 percent) 
sulfuric acid to scrub- 
bing towers. Since the 
pumps, stainless steel 
units handling about 
20 gpm of the acid at 
an 80 foot head, are 
in 24-hour service, a 
night failure of a seal 
often results in a shut- 
down of a scrubbing tower for eight to 
twelve hours, causing contaminated prod- 
uct and additional process interruptions 
in subsequent operations. 

Two different styles of seals were tried 
and they failed because of, (1) severely 
corrosive operating conditions affecting 
metal parts of seal, or (2) the circulating 
acid used for scrubbing picks up a reac- 
tion by-product granular in nature caus- 
ing excessive wearing of the seal faces. 
Even during the relatively short life of 
these seals, much adjustment was needed 
to keep leakage within limits. One cause 
of severity of this service is the high tem- 
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Refinery Report: 6015 
Converting Waste to 


profit for 


This is a Babcock & Wilcox CO Boiler. 


It was purchased by The Standard Oil Com- 
pany (Ohio) for their ultra-modern, com- 
pletely-integrated refinery in Toledo, Ohio. 
It is designed to use the heat in waste CO 
gases from the cracking unit to generate 
steam for the refinery’s power and process 
needs. 

It does just that. Hour after hour. Day after 
day. Week after week. Dependably and effi- 
ciently. 

It will save enough fuel to pay for itself in 
less than 3 years. 

Probably, a B&W CO Boiler can do the same 
for your refinery. 

Find out. Write us today. The Babcock & 
Wilcox Company, Boiler Division, Barber- 
ton, Ohio. 


THE BABCOCK & WILCOX COMPANY 








BOILER DIVISION 
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R-P«C gate and globe valves 


of FORGED STEEL 


offer improved design...long life! 


e You get these substantial benefits when you use R-P&C Forged 
Steel Gate and/or Globe Valves: a longer life of better service...a 
much lighter valve...plus the highest possible safety factor. New 
design and construction features make these advantages possible. 


IMPROVED DESIGN 
These valves have been designed in cooperation with leading material 
specification engineers to meet the highest standards of service and 
safety. In designing these Forged Steel valves, special attention has 
been given to providing ample metal sections and a construction that 
eliminates unnecessary bulk and weight. 


LONG LIFE 

Here are some design features which add up to a long life of trouble- 
free service: 

A. Spiral-wound gasket in bolted bonnet joint 

B. Careful heat treatment of parts for strength and wear 

Cc. Unique stem design to protect stuffing box packing 

D. High quality materials to prevent corrosion 

E. Precision manufacture with exacting standards 

A COMPLETE LINE 

R-PaC Distributors offer users in the petroleum industry—in ad- 
dition to these outstanding Forged Steel valves—a complete line of 
R-PaC gate, globe and angle valves in all standard materials: 
electric furnace iron, bronze, bar stock, cast steel... plus many special- 
ties. See your nearest R-Pa&C Distributor—or write— 


R-P.C VALVES 


R-PaC Valve Division, American Chain & Cable Company, inc. 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, New York, 
Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. 
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perature generated during process upsets. 
Normal operating temperatures vary be- 
tween 35°C and 70°C, but temperature 
at the seal face might reach 100°C dur- 
ing an upset. Seal replacement costs for a 
single pump was about $200 per year. 
Solution. A new type of corrosion re- 
sistant high temperature mechanical seal 
called the chemiseal was tried. It is a 
chemically impervious, pressure balanced 
seal with a spring-loaded Teflon bellows. 
It is capable of operating at 75°C at 100 
psi or 100°C at 75 psi and shaft speeds 
up to 2,000 fpm without cooling. After 
installation of this new seal, there was no 
downtime for maintenance for more than 
27 months. The Garlock Packing Co. 
Circle E15 green card, last page 


Plastic Pilot Speeds 


Exchanger Retubing 

Light, easy-to-handle tube pilots, cost- 
ing i dao eed one-tenth as much as 

atiiedas previous models, have 
been developed. The 
new “Guide-Rite” pi- 
lots are for use with 
heat exchanger and 
boiler tubes ranging 
from % to 1 inch 
O.D. 

Tube pilots are 
used to speed assem- 
bly of tubular equip- 
ment by piloting 
tubes through tube 
sheets, baffles, and 
support plates. Pilot- 
ing prevents damage 
to tube ends and 
eliminates the need 
to fish tubes through mis-aligned tube 
holes. 

The new pilots are made entirely of 
plastic. They are designed to do the 
same job, within their application range, 
as much heavier and costlier models. The 
plastic pilots have a spring pressure fea- 
ture that holds them securély in place, 
yet makes removal easy. Thomas C. Wil- 
son, Inc. Circle E16 green card, last page 


Portable Unit Gathers 
Process Data On Tape 

A trailer-mounted portable unit gathers 
data from an operating process, and re- 
cords this information in digital form on 
tape for computer analysis. The PDR-1 
Process Dynamics Recorder) accepts the 
output of transducers measuring tem- 
peratures, pressures, flows, levels, stresses, 
etc., directly. It linearizes scale factors 
and filters data prior to recording on 
magnetic tape. The unit can sample 
five separate channels of information at 
sample speeds up to 40 samples-per-sec- 
ond per channel. It can also accept 60 
individual signals and record them at 
rates up to 2% seconds per scan. Overall 
recording accuracy of signals with a 0.001 
cps to 10 cps frequency range is 1 per- 
cent. The tape output is compatible with 
commercial computers such as the IBM 
650, enabling complete process recording, 
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AerOUutCqT om COMPANY, INC. 
LARGE PROPELLER DIVISION 


304 Wright Bldg Main Office and F , y 
PIQUA, OHIO 


oN 


It’s tough, durable 
ae = Johns-Manvi 


J-M’s new Metal-On® insulation is Thermo- 

bestos prejacketed in aluminum. Snaps on pipe 

quickly . . . surely. Saves the time and cost of ° Ss 

separate on-the-job metal application. Here’s why Thermobestos is the Equally 
preferred high-temperature calcium- 


silicate insulation... to 1200 F 


You know the kind of treatment pipe insulation 
must take ... day after day, year after year! 


There’s no better reason than this for the spiral- 
ing growth in Thermobestos® applications through- install .. 
out the process and power generation industries tion of fi 
—an insulation so strong and rigid, so resistant to sizes, thi 
crushing and compression it is almost structural. size) pe 


Seminars on best installation practices. For plant 
foremen who wish to keep up to date on new 
insulation methods and installation practices, J-M 
regional sales offices will gladly conduct insula- 
tion seminars. Contact nearest J-M office. 
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THERMOBESTOS insulation! 


Equally important is the ability of Thermo- 
bestos to keep fuel costs low. Its k factor is 
the lowest of all insulations generally ac- 
cepted for process applications. Its moisture 
resistance, unsurpassed. 


Furnished in large, lightweight sections— 
precision-molded to unusually close toler- 
ances— Thermobestos is easy to handle and 
install . . . readily adaptable to shop fabrica- 
tion of fittings and bonds. Large selection of 
sizes, thicknesses (and quads up to 33” pipe 
size) permit calcium-silicate installations 


that are entirely Thermobestos insulation. 


You’ll want the new Thermobestos book- 
let for your technical file. It contains com- 
plete information on prefabricating and 
installation practices . . . specification data 
... heat transmission tables... and physical 
and thermal characteristics. Write for it 
today. Ask for booklet IN-169A. 

Address Johns-Manville, Box 
14, New York 16, N.Y. In 
Canada, 565 Lakeshore Rd. 
East, Port Credit, Ontario. 


JOHNS-MANVILLE 


DUCTS, 
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TEST METERS 
IN 


STAINLESS 
STEEL 


Specially made for the 
measurement of small 


volumes of gases and 
Type E40 Wet Meter, 
1/10 cu. ft. per rev. #0 
cu. ft. per hour, OR alterna- 
tively 2% litres per rev., 
1000 litres per hour. 

cleaned. Stainless Steel case and 

drum, 


with special applications 
in the Petroleum Indus- 
try. Robust and easily 


PARKINSON |ICOWAN 


INDUSTRIAL PRODUCTS 





(A Division of Parkinson Cowan Ltd) 


PARKINSON COWAN INDUSTRIAL PRODUCTS 
Dolphin Works, Fitzalan St., 


Kennington Road, London, S. E. 11. Tel. Reliance 2406 








HOW MANY WAYS CAN A 


BUTTERFLY VALVE 


SERVE 
YOU? 





FISHER-CONTINENTAL GIVES YOU 
FULL FREEDOM OF CHOICE 


For gas, vapor, liquid or semi-solid control problems specify 


Fisher-Continental Butterfly Valves—any size . . . any metal or 
alloy . . . amy temperature . . . any fluid . . . any pressure... 
any condition . . . any operator, manual or power. 


For complete details about Fisher-Continental 
Butterfly Valves send for free literature. 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa /Woodsto: 


k, Ontario /London, England 





Direct Inquiries To: 








\_ CONTINENTAL EQUIPMENT CO. DIVISION, CORAOPOLIS. PENNSYLVANIA SINCE 1880 o 











HOW TO SOLVE 
heat transfer problems 








Here is the book to give you a quick view 
of heat transfer fundamentals and the cal- 
culations of applying them in the design 
of such equipment as feed-water heaters, 
condensers, boilers, internal-combustion 
engine cylinders, and fan coils. Emphasizes 
basic aspects and immediately useful cal- 
culations! 


Just Published—3rd Edition 


Introduction to 


HEAT TRANSFER 


Analysi: 
By Aubrey I. Brown and Salvatore M. 6. Fluid Flow in 
Marco, both of The Ohio State University 0 ae 


Third Edition, 328 pages, 6x9, 70 illus., $6.75 





Engineers encountering a growing number 


of problems in this field will appreciate 2 Bolling 

the directness of the treatment. Third edi- | 19, Cieedeasiog 
tion includes new chapters on fluid flow | ,, pn mae 

~ . i .Over-all Trans- 
in the convection process and graphical fer of Heat 


and numerical methods applied to heat = y= f 


conduction problems. 


The Gulf Publishing 






















Spoil it- 
KROIL tt! 


Don't ruin a valuable piece of equipment 
merely because some part is rusted tight. Apply 
KROIL, the amazing new chemical lubricant 
that creeps into millionth inch spaces (proved 
by laboratory tests), dissolves rust, supplies 
necessary lubrication and .. . 


\ Loosens Frozen Parts 


18,000 of America’s leading plants can't be wrong. 
They have used KROIL for ten years and depend on it to 
save expensive labor and valuable parts. They say: “‘Kroil 
foosened bushings after a 12-ton press had failed”... “on 
repairing heat treat trolleys formerly destroyed every nut. 
Now Kroil saves them all, and time, too.” 

You too can get these results. Try KROIL on money-back basis. 
Gallon, $4.00; with Kroiler 
squirt gun, $4.95, f. o. b. 
factory. 


Ask for GENIUS AT WORK—a free publica- 







Company umerical tion full of ideas for maintenance men. 
Methods for 
P. O. Box 2608 Heat-conduc- 1094 Thompson Lane 
Houston 1, Texas tion Problems k AN je Nashville 11, Tennessee 
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from which operating trends are readily 
discernible. It can also be used as a port- 
able data logger or control room with 
typewriter readout. Southwestern Indus- 
trial Electronics Co. 

Circle E17 green card, last page 


Valve With Clamps Makes 
Dock Hose Connection Easy 


A new valve design meets a universal 
need for an easier and more practical 
method of connecting 
cumbersome flexible 
tanker or barge hoses 
to manifold valve 
flanges. 

The problem was 
solved by supplying ~ 
a valve with one ex- — 
tended flange, allow- 
ing the workman © 
plenty of handspace 
between the valve 
body and the flange. 

Also provided was 
a nominal number of 
lugs extending be- 
yond the lower lip of 
the stationary valve flange face. This ad- 
dition permits the workman to rest the 
heavy hose flange until it is properly 
aligned. With hands freed, the workman 
need only place the gasket between the 
flanges, quickly insert the bolts and 
tighten the nuts. 

Then, to even further simplify the op- 
eration, modified “C” clamps were de- 
signed, and attached to the extended 
flange. These clamps can make a com- 
pletely tight joint between the flanges, 
eliminating the need to align holes or use 
bolting. 

For speed and economy, the lug-clamp 
combination makes an effective team. 
Clamps, however, are optional. 

Considerable savings in cost of time, 
labor, and product leakage may be real- 
ized by use of this new design. Kerotest 
Mfg. Co. 





wt 
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Fluid Pump Valve Chatter 
Eliminated With Lift Valve 


Reciprocating fluid pumps operate 
smoother without valve chatter when 
equipped with the new FP-7 Tru-Lift 
Valve. 

Patented guide fea- _ 
tures insure that the | 
valve will always move | 
in a straight-line mo- | 
tion and that the > 


valve will rotate to 3 

insure even wear. The | 

valve does not wob- Ie 3 
ble or chatter but op- |” y 
erates with a “soft ” 
action,” so fluid shocks are materially re- 
duced with consequent reduced wear on 
other pump parts and flow lines. 

Wear is distributed over the large guid- 
ing and seating surfaces, giving long life 
even under highly corrosive conditions. 
The valve is available in all sizes and ma- 
terials to meet special service require- 
ments in the refining and petrochemical 
industries. Dixell Development & Mfg. 
Co. Circle E19 green card, last page 
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Eductor Mixing Of Two 
Fluids Covered In Bulletin 


New Bulletin 2M-S describes a line of 
Mixing Eductors equipped with regu- 
lating spindles. These eductors are de- 
signed to perform intimate mixing, blend- 
ing, or emulsification of two fluids. Most 
commonly, the fluids handled are two 
liquids, but they may be a liquid and a 
gas, or a liquid and a slurry. The regu- 
lating spindle provides for throttling of 
the motive (higher-pressure) liquid flow 
over a wide range of load conditions. 
Normally these eductors accomplish mix- 
ing without requiring pumping in the 
suction-fluid line. 

Mixing Eductors are available with 
handwheel operation of the spindle, or 
with diaphragm motor for automatic con- 
trol of spindle position. In operation, the 
motive liquid issues from a nozzle at 
high velocity and entrains the suction 
fluid. The two fluids are intimately mixed 
under extreme turbulence in the throat 
of the eductor, and discharge at the pres- 
sure required for downstream operations. 
The spindle’s throttling is performed in 
the nozzle, therefore the energy which 
would be lost through an external control 
valve is put to work with maximum ef- 


fect to mix the two fluids. Schutte & . 


Koerfing Co. 
Circle E20 green card, last page 





All-Transistor Computer 
Made In Typewriter Size 


A new all-transistor analog computer, 
the Pace TR-10, a compact, portable 
analog computer which the engineer can 
use at his own desk, requires only as 
much area as a standard electric type- 
writer, and plugs into a common 110-volt 
AC outlet. 

The TR-10, containing 10 operational 
amplifiers, sells for under $4,000. 

By simulating production processes and 
equipment during the design phase of 
new refinery construction, big savings 
have been realized in equipment outlay, 
and production has frequently been 
greatly multiplied. Optimum designs can 
be obtained in a fraction of the normal 
time required through analog simulation. 
Complex calculations, often avoided be- 
cause difficulty of solution, are made 
practical through the analog computer’s 
ability to handle problems involving sec- 
ond and third order differential calculus 
or integrations. Electronic ‘Associates, Inc. 


Circle E21 green card, last page 


120-Page Book Available 
On Aluminum Welding 


A comprehensive survey of techniques 
used to weld aluminum through the Air- 
comatic (gas-shielded metal-arc) and 
Heliweld (tungsten-inert-gas) processes 
has just been issued. 

This 120-page spiral-bound book 
thoroughly covers the subject, from a 
brief historical note on the first uses of 
these processes for welding aluminum to 
the highly specialized aluminum fabrica- 
tions which are being welded with them 
today. 

Major topics covered include: weld- 
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ability of aluminum and its alloys, defi- 
nitions and technical discussions of the 
two welding processes, selection of the 
proper process for certain job applica- 
tions, descriptions of manual and auto- 
matic equipment, welding power supplies, 
and safety practices. 

The book is illustrated with 100 photo- 
graphs, charts and detailed diagrams of 
equipment and techniques. Air Reduction 
Sales Co. 
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SACHSE 
ELECTRIC 
inc. 


BATON ROUGE 
tA. 





BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids. 

@ No operator required. 

@ 100% air operated. 

Fills, seals, stamps and counts lug 
cover pails. Output of 15 pails per 
minute. Write for details on installa- 
tion to meet your requirements. 


ge eae E> ee 
Manufacturing Co. 
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REFRACTORY HAYDITE 


Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces refractory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers. 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong. It has excellent insulating 
oe and withstands pressures of up to 
130 nds per square inch. Write today for 
free folder and complete information t 
Carter-Waters Refractory Haydite. 
We sell direct to you. 


MATER 











~~ CARTER -WATERS ~~ 


J 
Phone GRand 1-2570 


2440 Pennway 
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*The asterisk preceding name of 
advertiser indicates that detailed 
data on products and services of 
the firm will be found in The 1959 
Refinery Catalog. 
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up front 


NAL CGOUNES 


To the design engineer, “follow-the-leader” 
sometimes seems to be an industrial pastime. 
Imitations always appear on the market to follow 
a leader — and, when they do, 
it is best to choose the leader, because: 

If it is good enough to imitate, 

it must be superior! 
When you specify fractionating trays for your next 
important installation, keep in mind that, 
“It's who's up front that counts”! 
Then, count on Koch FLEXITRAYS 
for superior performance! 
For extreme flexibility, higher capacities, and 
l-o-n-g-e-r cleaning cycles, specify the superior 
tray that others chose to copy — 
the Koch FLEXITRAY. . .now in use by 
major companies in more than 1,000 
non-captive installations! 
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ENGINEERING COMPANY, INC. 
321 W. Douglas Ave., Wichita 2, Kansas 


= 


REPRESENTATIVES 


BUTTE, MONTANA — GM Wallace 

DENVER, COLORADO — GM. Wallace 

EL PASO, TEXAS —G. M. Wallace & Suite § 

HOUSTON, TEXAS — Alpha Engineering C 

KANSAS CITY 13, MISSOURI — Sar 

NEW YORK 17,8. ¥.—F JM ne 

OAKLAND, CALIFORNIA — Engineered Pr 

PARK RIDGE, ILLINOIS — MB Fishe 

PASADENA, CALIFORNIA — Engineered 

PITTSBURGH 19, PENNSYLVANIA — ( 

SALT LAKE CITY, UTAH — GM Walla Continental Bank Bidg 
SOUTH CHARLESTON, WEST VIRGINIA —D.D. Foster Co, 411 "D" St 
ST. LOUIS 17, MISSOURI — Sample Brothers, 2010 Big Bend Bivd 
TULSA 16, OKLAHOMA — Myers Audrey P_ 0. Box 5436 








Master Craftsmanship 


IN THE FABRICATION OF ALL 
THE METALS AND THEIR ALLOYS 


MANUFACTURERS 
AND ERECTORS SINCE 1913 


Solid aluminum urea stripper tower being 
completed in Wyatt's Dallas shops. 


WYATT METAL & BOILER WORKS, INC. 


MANUFACTURING PLANTS 
Houston ° Dallas ° Corpus Christi ° Mexico City 


SALES OFFICES 
Houston ¢* Dallas * Corpus Christi * Tulsa * New York 
Philadelphia °* Pittsburgh . Los Angeles °* Mexico City 


SUBSIDIARY AFFILIATE 


Wyatt’s Plastics, Inc. Wyatt de Mexico S.A. de C.V. 
Houston and Wallis Mexico 1, D.F. 











